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HOISTING UP A GUN TO A COMMANDING POSITION IN THE ITALIAN ALPS 
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SS SSSSSSIUYERS, and the public in general, 
count the Hupmobile service system 
something more than the simple 
=} rendition of free service. 


They see in it an un- 
written — but none the 
less trustworthy—guar- 
anty of the quality and 
performance of the car. 


And they accept itasa 
further concrete expres- 
sion of our belief that the 
four-cylinder Hupmobile 
is “the best car of its 


Hupmobile service is now available at 
more than Hupmobile service 
stations in all parts of the United States 
and Canada. Owners pay for it with 
coupons which they receive, without extra 


4000 


class in the world.” 


Indeed, nocar less worthy 
could support a service 
system such as we have 
installed for Hupmobile 
owners. 


For your own sake, find 
out about the Hupmobile 
service plan before you 
buy any car. 


Hupp Motor Car Corporation, Detroit, Mich. 


cost, when they buy their cars. Coupons : ; ar : 
are sufficient for 30 hours of service-labor. Five-passenger Touring Car $1085 Year-’Round Coupe $1165 
i. oie Year-Round Touring Car 1185 Seven-passenger Touring Car - 1225 
Two-passenger Roadster 1085 Prices F. O. B., Detroit 


In the first quarter of 1916, Hupmobile 
sales showed an increase of 62 per cent 
over the corresponding period of last year 
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A gentle shower, under perfect control. 


Showing installation of the overhead 





irrigating system on a New Jersey farm 


Turning Out Crops on Schedule Time 
JATURE does not always do her own work best. 
experience Last fall he had 


that has been the 
of the farmer. Seasons are unhappily 
anything but uniform in the 
of weather, and a_ successful 
hinges much upon the character 
and distribution of the sun’s_ heat 
Of the two, 
sunshine are 


4¥ At least, 
matter 
crop 


very 


and the cloud’s outpouring. 
showers even more than 
the prime concern. 

This is all by way of prelude to de- 
scribing just how one tiller of the soil 
has managed to circumvent these sea- 
sonal vagaries and to make it possible 
for farm products to be ripened on 
schedule time, and with a nicety of con- 
trol that can best be likened to the out- 
put of a factory. 

By means of a novel system of irriga- 
tion, Mr. Charles F,. Seabrook, of Bridge- 
ton, New Jersey, is able to raise prod 


ucts that are sold in Philadelphia 
and New York in direct competition 
with similar foodstuffs shipped from 


Florida at a time when the South has 
a decided climatic advantage. Further, 
he realizes a larger crop per unit of 
area. 

The irrigation employed on his farm is 
of a sort that 
and is delivered to the plants by a sys- 
These are per- 
forated, and into each hole is screwed a 


simulates a gentle rain 
tem of overhead pipes. 
Wee brass nozzle that sends the water 
up into the air in the form of a fine spray. 
This settles upon the ground so that it 
does not hurt the texture of the soil, and 
is carried down to the thirsty roots with 
A hard rain at- 
tacks the surface soil, packs it, and is 
This, 
When evaporated by the hot sun, causes 
the surface to crust, which prevents sub- 
sequent rain from working freely into the 
ground, and results in increased evap- 
oration. 


the least possible loss. 


very apt to leave water standing. 


In a measure the same objection can 
be cited against irrigating by means of 
ditches and canals. A great percentage 
of the water is wasted; space is used 
that might otherwise be devoted to the 
raising of crops; 
than the 
and the seeds of weeds and the 

earried where they will cause 

Indeed, the very fertilizer is 
drawn away from-the plants for 
Which it is intended. Overhead irriga- 
tion is efficient and economical, because 
it is susceptible of the nicest control. It 
fan be applied just when it will do the 
most good, and this may be at times only 
after nightfall. 


far more water is nec- 
essary overhead system  re- 
quires ; 
like are 
trouble. 


partly 


general 


acres of his farm with his 


About six years ago Mr. Seabrook equipped three 
rain-making 
110 acres so piped, and 


apparatus. 


Gathering lettuce on a 40-acre “ patch.” 


Four crops are matured and ready for 


market when best prices prevail 

















Digging potatoes. 
price because of its priority 


An early crop of 625 bushels to the acre, which brings a high 





me 
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Bleaching celery by using paper instead of dirt. 
successfully speeded up 


The ripening of the crop is thus 


system of irrigation has been extended over 50 more 
acres of his farm. 


No matter how abundantly a soil 


now this may be fertilized, this enrichment will fail of its pur- 


pose without an ample supply of water 
carried down from the surface of the 
It is in this way that the tonic 
of the fertilizer is dissolved and made 
ready for the roots to drink it in. This 
done, the moisture through 
the plant and ig in turn evaporated 
through the agency of the foliage. It is 


earth, 


passes up 


really a natural pumping system, and the 
function of the leaves is to complete the 
circulation. How necessary water is to 
from the fact 
for every ton of hay, let us say, 


plants can be gathered 
that 
500 tons of water are required during 
the life history of the 
Therefore, 
stimulating 


growing grass. 
increased 
plant 

augments the thirst. 


fertilization by 
growth incidentally 


This very abundant 


foliage, in turn, enables the vegetable 
better to withstand nature’s excess of 


rain. At the same time, a hardy plant 
quickly becomes too strong to be injur- 
iously attacked by disease. 

How successfully this method of farm 
worked out can be 
from the following facts: In that part 
of Cumberland County’ the 
farmer, 


ing has gathered 
average 
employing customary methods, 
raises between 100 and 200 bushels of 
potatoes to an acre, while Mr. Seabrook 
obtains a crop of 625 bushels on the same 
unit of area. What is more than thai, 
for the mar- 


ket some time ahead of his neighbors, and 


he gets his potatoes ready 


just when new potatoes bring high prices. 
Again, in that region the run of farmers 
are pleased if they get 3,000 baskets of 
strawberries per acre, while Mr. Sea 
brook isn’t content if he gets less than 
10,000 baskets of large, 
fruit. And so it 


crops, Which include, among other things, 


finely flavored 


goes with all of his 


lettuce, romaine, celery, onions, carrots, 
radishes, beets, tomatoes, etc. 

There is a period when young plants 
must be guarded against chill, and again 
a time when 


maturing plants must be 


from frost For this service 


Mr. Seubrook uses what he calls “ shade 


protected 


cloth tents,” a gauzelike fabric or special 
This material acts 
like the wire netting around a 


make of cheesecloth. 
miner's 
lamp and separates the two columns of 
iir. As a result, the sun’s rays can pene 
trate and heat the atmosphere beneath the 
tents and yet, after nightfall, that warmer 
air is held there by reason of the pro 
tecting meshes. 

Farmers throughout the werld might 
well follow Mr. Seabrook’s scientific farm 
ing methods to advantage. 
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strated t l ith permission 
lhe object this ivnal ia to re d accurately and 
ucidly the lateat acientific, mechanical and industrial 
news of the da is a weekly journal, tt 1 tin a poet 


on to announce interesting developments before they 
re published elsewhere 
The Edit i lad to have submitted to him timely 
articles suitable for these columns, especially when such 
, , ace ‘ photographs 
The Report of the Conference Committee on the 
Army Bill 
MNATOR CHAMBERLAIN, in presenting to the 


Senate th report of the conferees, announced 
i‘ that the final decision reached was the result of 
compromise He claimed that it was a good com 
promi nd, in so far as the Regular Army is con 
cernet is iim 18 justified 
The bill as now presented gives the organization 
asked for by the General Staff of the Army It pro 
les for sever giments and two mounted battalions 
f Engineer for ixty-five regiments of Infantry, 
twenty-five nents of Cavalry, twenty-one regiments 
of Field Artiller i Coast Artillery Corps of greatly 
increased size, al the necessary staff corps and «de 
pe rin [ for proper administratiol 
The Arn is provided permits of organization into 
seven divisions of a irms, two cavalry divisions, and 
a slightiy increased garrison for Alaska and Porto 
Rico There wi be assigned to the Philippines, the 
Hawalian Island ind the Canal Zone, each one divi 
sion, leavil four divisions and two cavalry divisions 
in the Unit states proper. The Coast Artillery Corps 
will be sufficient in strength to permit the manning of 
all coast forts hh ur foreign possessions and the man 


ning of al! mine fields and one half the gun and mortar 


bat < be 

The organizath however, are not at war strength. 
The infantry company is held to 100 enlisted men, 
while the drill regulations call for 150; the other arms 


of the mobile army are proportionately skeletonized. 
But even in this respect there is a considerable improve 
ment, as the present infantry company has, until very 

ently, been limited to 65 And the bill leaves it in 
he discretion of the President to bring the units to full 
trength Elsewhere in the bill, however, he is limited, 
except in time of actual or threatened hostilities, to a 
total foree which will not permit full war strength of 


all organizations at once, 


Tue Reeutar ARMY 


There is a considerable difference of opinion as to the 


strength of the army authorized by the report A read 


uts for this. The enlisted personnel 


of the Quartermaster Corps, the Ordnance Department 


ind the Sicnal Corps are left to the discretion of the 
President, as is the organization of brigade, division, 
corps and army headquarters Again, in Section 2, 
here is a proviso that the total enlisted force of the 
line ¢ the Regular irmy, excluding the Philippine 
th Quartermaster Corps, Vedical Corps and 

Signal Corps, and the unassigned recruits, shall not, 
cept in time of actual or threatened hostilities, ete 

‘ eal a total of 175,000 met Since none of the 


talicized has ever been considered as part 
of the iine ef the Army, and since there are others not 
mentioned whieh also are not part of the line, an inter 
retation will be required to determine to just what 
limit of 175,000 pertains 

Pres ing that only those excepted are in addition 

the farce prescribed, the army weuld have between 
°10,000 and 215.000 enlisted men, depending somewhat 
non the strength authorized by the President for the 


Quartermaster and Signal Corps; this on the assump 





tion that ali unassigned recruits authorized were on 
hand at depot In addition to the enlisted men, the 
bill authorizes approximately 10,000 officers, combatant 
i staff, be the full strength to something like 
thn 
The i ise is to take place in five yearly incre 
ments. the first becoming effective on July Ist, this 
year. This is wise provision is it enables the new 


material to be absorbed gradually And the President 
is authorized, in emergency, to hasten the organization 
at his discretion 

What we are most interested in is the strength of the 


ting army As neurly as can be caleulated (on ac 
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count of some indeterminate units described) the fol- 
lowing are authorized : 
Normal Strength 
Field Coast 
Engineers Infantry Cavalry  Art’y Art’y Total 

5,180 85,760 27,950 17,640 29,447 164,857 
President may increase to 

7,874 126,065 39,820 27,884 29447 = 220,590 

The above is the enlisted force only; to these totals 
should be added approximately 7,000 officers for these 
branches, 

It will be seen that the limitation placed on the 
total strength of the line of 175,000 will prevent the 
President from making the full increase in time of 
peace. 

In addition to the new organization provided, there 
are many other praiseworthy features. Among these 
may be mentioned the enlistment clause, whereby a 
soldier need serve no more than one year with the 
colors if he qualifies for the reserve in that time. 
This, with other provisions favoring the formation of a 
reserve, should soon correct the absurd position in 
which we find ourselves to-day in this important factor 
of national defense. Also, it should serve to stimulate 
enlistments. The shortening of the required term of 
service to three years, greater consideration as to travel 
allowances on discharge, the opportunity for advance 
meut offered by the extra non-commissioned positions 
for duty with the militia and at colleges should all 
serve to make the army a more attractive career for 
the class of young men we should like to have, 

The aviation corps has been increased to more than 
five times its present size There is a workable plan 
for a Reserve Officers Training Corps and the forma- 
tion of an Officers Reserve Corps, and a liberal allow 
ance of extra officers for duty with the National Guard 
and at colleges In all, practically everything that 
could be asked for the Regular Army has been given. 


THE FEDERALIZED MILITIA 


It is to be regretted that the same unqualified praise 
cannot be extended to the National Guard portions 
of the bill. Justice compels us to acknowledge that 
the conferees have done their best with an impossible 
situation. Every safeguard that could be thrown 
around the national interests appears to have been 
thought of. The very objectionable feature of detail- 
ing National Guardsmen on the General Staff of the 
Army has been dropped, and the requirements for a 
militia organization to become entitled to pay have 
been stiffened remarkably. The supervision of the 
Secretary of War is very broad and, if exercised as it 
should be, will easily prevent the expenditure of funds 
on those not returning service. 

But, when all is said, the Militia romains the Militia 
and a state force. In spite of all the laws that may be 
written, the Constitution places limitations on its con- 
trol and use by the President, whieh will govern just 
as soon as any individual or organization of that state 
force cares to appeal. If the Constitution did permit 
all that the proposed bill provides, and we could be 
sure that the bill would not be amended, there can be 
no doubt that the resulting force would be a better 
one than we have ever had organized in the states. 
The maximum instruction prescribed (48 drills per 
year and 15 days in camp) would cause a soldier of 
Europe who had gone through two years of intensive 
training seven or eight hours a day to smile; never- 
theless, it will produce a better militia than any we 
have had to date. 

The danger, of course, is that the bill will be amend- 
ed. When the full 800 National Guardsmen have been 
enrolled in each Congressional District we may see the 
supervision of the War Department greatly reduced, 
and the restoration of all the porcine features now 
eliminated. 

Better and wiser by far would it have been to have 
retained the Volunteer clause, and thus have enabled 
the President to organize a truly federal force, one 
over which his constitutional control would be unques 
tioned. This was strongly urged by all the Regular 
Army and was favored by the rank and file of the 
majority of the Militia. There seems reason for the 
statement of one Senator that “ politics not prepared- 
ness governed the legislation in this respect.” 

As an exchange for the Volunteer Army, we have 
generous provision for camps of intensive training. 
All expenses of those volunteering to attend these 
camps are to be paid. This is a stop gap. These camps 
were originated by our leading military men because 
there was no dependable citizen army in _ reserve. 
They were the best that could be conceived without 
reserve. But no matter 


legislation authorizing such 
what the success of these camps, they cannot take 
the place of an organized force in being. We can only 
hope that the influence of those attending will eventu- 
ally bring about a reconsideration of the discarded 
provision for a federal force of trained citizens behind 
our Regular Army. 

We now await the appropriation for munitions of 
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war. Will Congress give the necessary funds for the 
acditional arms, ammunition, equipment and other 
stores without which an army cannot be effective? 
Our lack in this respect has been broadly published, 
The people know the true conditions, and are watching 
hopefully for generous remedial action. To yote for 
more men and make no provision for arms and equip- 
ment would be futile legislation; for the outstanding 
lesson of the European war is the controlling impor- 
tance of guns, shells, machine guns and rifles, 


Build the Ships To-day 
k commend to the “small navy ” members of 
Congress, whoever they may be, the Story of 
the decline in relative strength of the United 
States Navy, which is illustrated in the comparison to 
be found on another page of this issue. 

It was about a decade ago that the dreadnought era 
opened, and up to that time the United States was 
recognized as the second great naval power in the 
world. At that time our fleet was markedly superior 
to that of Germany, the third ranking power; for the 
twenty-four ships of our pre-dreadnought fleet were not 
only on the average larger, faster and better protected 
than those of Germany, but their gun power was 
overwhelmingly greater, the total energy of all guns 
of the battleships being about 3,800,000 foot-tons, as 
against a total gun energy for the twenty German 
battleships of 1,640,000 foot-tons. 

So effectively have the “little navy” men in Con- 
gress carried on their senseless war against naval 
preparedness that to-day we have lost our second po- 
sition to Germany and are in danger of being out- 
stripped by France. The conditions in comparison with 
Germany have been completely reversed, so that, 
judged on a basis of first-line battleships (dread- 
noughts and battle-cruisers), we have less than half 
as many ships completed, namely, twelve as against 
twenty-six, and the total gun energy of our first fight- 
ing line is but 7,417,736 foot-tons against the total of 





tons, representing the total gun energy of 
the German dreadnought fleet. 

That is what the spirit which has been back of the 
so-called pacifist movement has done for the United 
States Navy; and we invite the attention of the expo 
nents of that movement, both inside of Congress and 
out, to the fact that our present diplomatic relations 
with that power which has moved into the seeond 
position which we have so fatuously given up, is such 
that at any hour a little indiscretion or deliberate 
bullheadedness on the part of a submarine commander 
may find us at war with that naval power which to-day 
is so vastly stronger than we are ourselves. 

Surely it is a truth which goes without saying, that 
if we are to have a navy, it should measure up to the 
full limit of its responsibilities. The navy which we 
have is absolutely first-class, both as to ships, officers 
and men; but it is altogether too small for the enor- 
mous task of safeguarding the lives, homes and prop- 
erty of a country which numbers 100,000,000 people 
and whose wealth is double that of any other nation. 

It is one of the first, if not the first, of the duties 
of Congress to bring up our Navy with the greatest 
possible speed to the position which it once held, and 
has now lost. Secretary Daniels’s five-year program 
will never accomplish this. Battleships, battle-cruisers, 
scouts and destroyers should be built up to the full 
limit, year by year, of our shipbuilding facilities. 
We are gratified to note that President Wilson is re 
ported to be in favor of building four battle-cruisers 
and two dreanoughts this year. 

The House Committee on Naval Affairs has voted for 
five 35-knot battle-cruisers, four 35-knot scout cruisers, 
ten destroyers, twenty submarines, one hospital ship, 
one fuel ship, and one ammunition ship. This program 
does not meet the emergency. It should be increased 
by two battleships, twenty destroyers, and four scout 
cruisers. We should have four destroyers to each 
battleship in our Navy, and the proposed battle-cruisers 
call on this basis for twenty destroyers. 


Americans to Aid Reconstruction in France 
HE American Manufacturers Export Associa- 
tion of New York, a national body including 
several hundred of the largest manufacturing 

exporters in the United States, is now organizing an 
American industrial commission to visit France dur- 
ing June and July next, with the full approval and ¢o- 
operation of the French government, for the purpose of 
making an exhaustive and technical investigation of 
present conditions in that republic, looking to the re- 
construction and reorganization of her communities 
and industries. 

Already plans are being evolved in France, not only 
for rebuilding those of her factories which have been 
destroyed by the war, but for equipping with the most 
modern machinery her existing industries, and putting 
these in a condition to increase their output and to 
enable the Republic to meet on equal terms the tre 
mendous commercial competition which is expected to 
follow the close of the war. 


























Automobile Notes 


Low Grade Fuels Coming.— At a meeting of the 
Society of Automobile Engineers a speaker recently 
said: “ We are going to be face to face with the neces- 
sity of burning low grade fuels; and if we simply post- 
The garage 


pone it we are just putting off the trouble. 


man, if nobody 
ecause he is putting kerosene into the gasoline.” 


else, is going to make us face the prob- 
lem, | 

Difficulties in Shipments.—Owing to the difficulties 
in procuring suitable freight cars for shipping auto- 
mobiles, many companies have been using flat cars, cov- 
ering the shipment with tarpaulins; but it is found 
that many of the detachable fittings, such as speed- 
ometers, spare wheels, rims, tires and tools disappear 
ep route. Now the wise ones are stripping the cars of 
everything readily removable and shipping these parts 
separately. 

Cost of Running the Car.— “In spite of the high 
price of gasoline, it really does not cost us any more 
per mile to run the average 1916 car than it did the 
cars of 1905 or 1906,” is the statement recently made at 
a meeting of the Society of Automobile Engineers, and 
the speaker further said: “ The increased efficiency of 
engines and decreased weight of car have certainly 
enabled us to go more miles on a gallon of gasoline; 
in fact, I think almost double what was possible ten 


years ago, or even five years ago in this country.” 


Armored Fighting Cars.— A year ago great things 
were expected of the armored automobile, and it cer- 
tainly made a good record for a while; but as soon 
as both armies dug themselves in its usefulness was 
greatly discounted. Where armies are engaged in active 
and rapid movements, not mere sorties from trenches, 
the armored car is of great value, but at present it is 
being little used in France. On the other hand, the 
ammunition and supply cars that have to go up to the 
front are now frequently armored, with advantage, al- 
though their means of offense, or rather defense, is 
limited to the rifles of their guards. 


Developing Aircraft Engines.—Some of the most 
successful aircraft motors now used abroad were de- 
veloped, tested and worked out by mounting them in 
a racing type automobile chassis which enabled long 
and severe trials to be made under constant observation. 
This method is now being adopted by one of the prom- 
inent American automobile companies, which is build- 
ing a very successful twelve-cylinder automobile engine, 
and now, with a view to preparedness, is at work on 
developing designs for aircraft service. It is proposed 
to thoroughly compare engines with four, six, eight and 
twelve cylinders of equal piston displacement, and un- 
doubtedly the data obtained will be of great value in 
developing new designs. Such efforts are not only evi- 
dence of commercial progressiveness, but are distinctly 
patriotic, for as the war goes on we more fully appre- 
ciate the backward condition of our aeroplane service. 


Other Types of Engines Should Be Developed.— 
The following significant statement was recently made 
iu a discussion before the Society of Automobile Engi- 
neers: “There is another fact that we as engineers 
should not overlook: Other types of engines than those 
built on the Otto cycle may and should be developed 
for use in automobiles. An engine built, for example, 
on some constant-pressure cycle will not only give a 
higher thermal efficiency, but possesses certain inherent 
qualities, notably a more nearly constant torque, that 
make it more like the steam engine. Engines built on 
the Otto cycle have a theoretical maximum thermal 
In practice the best 


efficiency of about 35 per cent. 
that can be obtained is 18 or possibly 20 per cent. This 
But on the 
average automobile engines run at very low duty and 


is only under maximum-load conditions. 
with low compression pressures, Under those condi- 
tions the thermal efficiency may be as low as two or 
three per cent.” Who will be enterprising enough to 
start the movement? 


High Gears on Hills.— Are not automobile manu- 
facturers and dealers injuring themselves by putting 
so much stress on the hill-climbing qualities of their 
cars on high gear? The amateur driver is told that his 
car can climb anything on high, and naturally he at- 
tempts to do it, with the result that he seriously racks 
his car by hanging onto the high gear too long, and 
then takes a week’s wear out of the gears in attempting 
a frantic, last second change. It is exceedingly poor 
pelicy, and bad practice as well to hang onto the high 
gear on a hill until the engine begins to pound, in the 
hope of pulling up the last few yards without a change, 
as this pounding indicates that the engine is being 
Strained in a way that will surely shorten the period 
of its usefulness. The gear should be invariably lowered 
while the engine is still pulling freely, and further 
lowered at the slightest sign of distress. The loss in 
time resulting from this system of driving can be 
counted in seconds, while the increased usefulness of the 


car is measured by months. 
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Science 

Amundsen’s North Polar Drift.—Captain Amund- 
sen’s project of exploring the north polar regions by 
drifting with the ice, after the example set some years 
ago by Nansen in the “ Fram,” was temporarily aban- 
doned at the outbreak of the European war, but has 
now been revived. The explorer hopes to set sail next 
summer. 

Gregorian Calendarin Bulgaria.— According to the 
London Times, the Bulgarian national assembly has 
voted to adopt the Gregorian calendar in place of the 
Julian or eastern calendar, to which it has hitherto 
clung chiefly in deference to the Russian hierarchy. 
This desirable reform is, therefore, partly due to 
political motives. 

Meteorology for Military Aeronauts.—Wnder the 
auspices of the British Meteorological Office a professor- 
ship of meteorology has been established for the pur- 
pose of giving instruction and conducting researches in 
that science in the interests of the Royal Flying Corps 
of the British Army. The incumbent of this post is 
Mr. G. I. Taylor, late Shuster reader in meteorology at 
the University of Cambridge, who receives the tem- 
porary rank of major in virtue of his new duties. 

Foreign Marine Charts.—The U. 8S. Hydrographic 
Office announces that it has made substantial progress 
in the important work of reproducing by the photo- 
lithographic process, on zinc plates, the British Ad- 
miraity and other foreign nautical charts that it has 
heretofore been obliged to purchase from abroad, and it 
is expected that our navy and merchant marine will 
soon be independent of foreign chart makers. During 
the past year the office purchased 19,222 charts from the 
British Admiralty. 

Fertility of Pollen Affected by Transfusion of Sap.— 
The following interesting experiment is reported by R. 
A large plantation 
of a certain variety of fruit trees failed to fruit. It 


Holmes in the Gardeners’ Chronicle: 


was found that they could be made to fruit freely when 
artificially pollinated with pollen of another variety. 
In order to effect the same result, a graft of the pollinat- 
ing variety was inserted on the top of each tree. In 
due time, following this procedure, the trees fruited, 
but the grafts had not borne any flowers, and conse- 
quently had not produced any pollen! Apparently the 
character of producing fertile pollen had been intro- 
duced merely by the transfusion of sap from a fertile 
to a sterile variety. Further experiments are being 
conducted in this connection, 

Education Benefits the Farmer.— A circular re- 
cently issued by the Missouri Agricultural Experiment 
Station records the results of a comparison made in 
1912 between two groups of farmers; viz., 554 who had 
received only a rural-school education and 102 who had 
received a greater amount of education, extending, on 
an average, through two years of hizh school. From 
this comparison it appears that the better educated 
farmer is making an income 71.4 per cent greater than 
the farmer with less education, and even after the labor 
income of the latter is adjusted to allow for his smaller 
size of business, the difference still amounts to about 
40 per cent. Not to mention the intellectual benefits of 
an education—far surpassing anything that can be 
measured in terms of dollars and cents! 

Discovery of the Remains of Another Eoanthropus.— 
Sir Ray Lankester in his “ Diversions of a Naturalist,” 
published last fall, makes what is perhaps a premature 
announcement that Mr. Charles Dawson has made a 
recent discovery of a second skull of the same char- 
acter as the first. He goes on to state that this dis- 
covery was made at the same spot (Piltdown), and 
remarks that this justifies a certain amount of hesita- 
tion in concluding that the lower-jaw and the first 
found skull belong to one individual (Foanthropus). 
On inquiry we find that this second series of bones, 
although found in gravel of the same age as that of 
Piltdown, is from a bed situated one or two miles away 
from Piltdown. There is evidence that the lower-jaw 
of this second individual was of the same type as that 
found associated with the Piltdown skull. 

Do Bees Injure Fruit?— An agricultural society of 
Florence, Italy, has recently carried out a thorough in- 
vestigation of the alleged injury of fruit by bees, and 
has completely exonerated the latter. Bees are unable 
to perforate the skin of fruit, and it is only incidentally 
that they suck the juices of fruits injured by other 
natural causes. The damage sometimes attributed to 
these insects is due to poultry, wild birds, wind and 
hail, and even more frequently to hornets, wasps, vine- 
moths, and other insects. Instead of being harmful to 
orchards and vineyards, bees perform the useful service 
of effecting the cross-pollination of flowers and hence 
the setting of fruit, as well as the desiccation of dam- 
aged fruits (especially grapes) by sucking the juice 
and pulp and thus preventing fermentation and rot ex- 
tending to sound individuals. The orchards and vine- 
yards frequented by bees give the most constant crops. 
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Invention Notes 


Invented the Rotary Cement Kiln.— The death was 
announced at East Orange, early in March, of Dr. George 
Duryee, the inventor of the rotary cement kiln. He 
practiced medicine for forty years in Albany, N. Y., and 
about twenty years ago he became interested in some 
cement enterprises, and, realizing that the cement in- 
dustry was hampered by the lack of proper manufac- 
turing facilities, he gave up his practice and made the 
rotary kiln, which was soon resorted to generally. The 
improvement was responsible for a great change in the 
business. He was also responsible for several improve 
ments of a minor nature, 

Ready Made Tees for the Golfer.—The ready-made 
tee is one of the latest refinements of golf. The device 
has been recently patented. A board designed to be 
sunk into the ground of the “green” has a depression 
in it made to accommodate a revolving device with a 
variety of “seats” disposed upon its surface, any of 
these being presented according to the desire of the 
player. Three of these seats, it is anticipated, will be 
sufficient to gratify the whim of any golfer, although 
more may be mounted upon the spindle if it should 
prove desirable. This will save the time and temper 
of players in making the tee from the sand and water 
which form part of the equipment of the teeing ground. 


Water Leak Detector.—To the proprietor of a large 
industrial establishment where the water supply is 
drawn through a meter, the matter of leakage is a very 
important one, for a comparatively small number of 
leaks working constantly as they do, may be responsible 
for a considerable increase in the bill at the end of the 
year. A means of detecting and locating these leaks has 
been devised. The appearance of the instrument used 
is much like the receiver of a standard telephone set. 
The point of the instrument is placed in contact with an 
iron rod driven in the ground or to the key which has 
been placed in position on a street surface valve, and 
if there is any leak in the vicinity, it is betrayed by 
sounds in the instrument, 


New Features in a Locomotive.—Samuel M. Vau- 
clain, of Philadelphia, whose name has long been asso- 
ciated with the designing and building of locomotives, 
was recently granted a patent covering certain improve- 
ments in compound locomotives of the centipede type, 
in which there are three pairs of cylinders. In this 
instance there are three independent frames connected 
by articulated joints; two cylinders are mounted on 
each frame, one at each side of the locomotive. There 
are preferably eight driving wheels for each set and 
the cylinders are coupled so that one high pressure 
cylinder will exhaust into two low pressure cylinders 
at one end of the locomotive and the other high pressure 
cylinders will exhaust into the low pressure cylinders 
at the opposite end of the locomotive. By this arrange- 
ment it is possible to make all the cylinders of the 
same size, thus materially economizing in the cost of the 
manufacture of a locomotive. 


Turnstile to Prevent Crowding the Mine Cages.— 
Ten men is the limit of the safe capacity of the mine 
cages at the mines of Jermyn & Co. at Rendham, but 
when the workmen are eager to get to or away from 
their work they will not pay attention to this restriction, 
and the result is that accidents are likely to result. 
This carelessness or negligence on the part of the 
workmen has been overcome by an ingenious invention 
of the superintendent, John Corcoran. It consists of a 
turnstile with four spaces, which will revolve exactly 
two and a half when it reaches the limit of the 
screw on which it is mounted. Then the gate to that 
shaft is closed and that to the adjoining shaft opened, 
and ten men admitted by the turnstile revolving in the 
opposite direction to that shaft. The only way In 
which more than ten men can get by this turnstile at 
one time is by climbing over it, which is rendered 
somewhat difficult by the construction of the turnstile. 


Electricity as a Tree Pest Cure.—l’atent papers were 
recently granted to Isadore Kitsee, a Philadelphia in- 
ventor, covering a process for the destruction of insect 
and germ life harmful to plants and trees, the electrical! 
method taking the place, to a great extent, of the usual! 
sprays and other applications. The process consists of 
making an application of a solution such as saline 
water where the ground is to be treated, and then caus- 
ing a current of electricity to be passed through the soil, 
whereupon the gas generated will rid the soil of germs, 
larvae and insects without the least injury to the vege- 
tation. Where a larger area is to be treated, it has 
been found desirable to dig shallow trenches at opposite 
sides of the area to be treated, and the electric ter- 
minals are placed in these. An application of a some 
what more powerful current will rid the entire area 
of pests. When the plant itself is to be treated, the 
solution carrying the element is made the electrolyte 
in an apparatus, and the plant sprayed with a solution 
after decomposition has taken place through the action 
of the electric current, 
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Importance in American Com- 


merce and Industry 


‘ —_ — 


TOT since the days of the Yankee clipper, when fleet 
N and full-rigged ships, American-built, American 
owned, American-manned, swept over all the Seven 
Seas, searching for and finding their full share of the 
world’s trade, and the term “merchant prince” was 
not unknown this side of the Atlantic, has there been 
given to our shipbuilding and our shipping, but most 
of all the former, so real an impetus as they have both 
received within a few months’ time. Anything which 
has been long paralyzed cannot immediately be charged 
with life, however, and the European war had been car 


ried on for a good year before the shipping interests of 
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By J. Gordon Dorrance 








them, as did some others who were not then shipowners 
or shipbuilders, but decided to become so. Their judg- 
ment has since been amply justified. 

On July Ist, 1915, there were building or under con- 
tract in American shipyards 46 vessels; between that 
time and December Ist 52 additional ships were or- 
dered, bringing the total of those under construction up 
to 761,511 gross tons on the latter date. Of them, 47 
were built to hold bulk oil, 34 general freight, 11 were 
colliers and 6 were for passengers and freight. These 
figures are a good index as to the character of the 
present trade. The 29 principal shipyards at Baltimore, 
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Ready for launching. The hull 


America began to feel In earnest an improvement in the 
different branches of their trad Almost until the late 
summer of last year they were doing, it is true, a good 
business in repairing many foreign, and a few domestic, 
ships, but yards were operating at less than normal, 
with business by no means unusually good. Just then, 
however, things began with a rush, and it is probably 
safe to say that there is not now one plant in the 
United States, equipped for modern work, which does 
not have its docks, as well as books, quite comfortably 
full of a new sort of business 

Credited in 1909 with 1,353 ship and boat building 
plants, 40,506 wage earners, and a combined product 


worth annually $75,561,315, it then held but thirty- 


fourth place among the great American manufacturing 
industries in labor employed, standing just sixtieth in 
the value cf its products. Not a very good rating, you 
will say, for a land like ours, with its thousands of 
miles of coast, its dozens of harbors offering easy ap- 
proach and adequate berths, and its quite unexcelled 
facilities amd water-ways of every sort. Yet this is by 
far the better side of the account, for the wage earners 
given employment then had decreased 15.4 per cent 
from 1800, 20.2 per cent from 1904; with respective 
declines in products of 1.6 and 11.4 per cent for the 
Bnine periods, 

In 1800 this country, then very new, was constructing 
at a few yards scattered along the Atlantic seaboard 
vessels amounting to 106,261 gross tons Fifty years 
later this had risen to 279.255. a healthy increase, 
surely, considering the times and the existing oppor 
tunities, but during the next half-century, to 1900, it 


had grown to only 303,790 tons. The latter period was 


is finished, and the S. S. “Ulysses” is shown on the ways, waiting to take the plunge 


also one of transition from vessels all of wood to those 
built principally of steel and iron; it should have been 
a constructive stage. But the small growth shown was 
in reality little more than a decline, and this decline 
was not long in manifesting itself in other ways. Ex- 
ports of domestic merchandise for fourteen years, from 
1901 to 1914, averaged in value $1,774,000,000 per an 
num. Those worth $1,570,000,000 were sent in ships, 
the rest in cars, and American steamships carried 7.3 
per cent of the American exports, foreign vessels of 
course the rest. In 1901 the rating was only 4.8 per 
cent; in 1906, 9.2 per cent; and in 1914 it was but 7.8 
per cent. Things nautical had reached their low ebb 
here, and it was then that chance, abetted somewhat 
by the old Yankee readiness to seize an opportunity, 
interfered to make a change. 

Some of Europe’s great home industries were slowing 
down, their mines among the rest, and with a dwindling 
output came, in most cases, a heavily increased demand. 
France and England were ready to take all of the 
American coal that they could get. Price was not the 


reat consideration, either. It was ships. Italy and 


’ 


Spain, to a lesser extent Russia, were similarly disposed 
toward American fuel, metal and foodstuffs, and while 
these countries were attempting to buy here, some 
others, like Japan, were beginning to direct attention 
there, and wisely starting to build ships. Perhaps we 
might have missed this opportunity, as we seem to have 
overlooked some others along Transatlantic and Pacific 
commerce lines in recent years, but vessels of foreign 
make were beginning to have their registry changed 
under the Act of August 18th, 1914, so that some few 
American shippers began to see their chances, and took 


Newport News, New York, Philadelphia, Wilmington, 
San Francisco and other centers were, as they are now, 
full of both men and boats, and working over-time., 
Earlier in the summer these people complained of 
having to employ 200 men where there was room 
for 500, and how many of them have twice the latter 
figure working on domestic orders which must be 
filled to clear the ways for more. Yards have been 
doubled in size and capacity, and new ones put 
in use, 

Deducting vessels lost, abandoned or sold to aliens 
up to December Ist, there is a net increase of 187 
vessels, 53,829 gross tons, in our Merchant Marine since 
the Ist of last July, a better showing, certainly, than we 
have seen for some time past. There is now under 
construction at just four of the leading yards a gross 
tonnage amounting to 413,000, as contrasted with a 
total of 316,000 tons for ships built during the year 
of 1914, and 346,000 for those of 1913. Vessels 
arriving last year at the port of New York were 10,279 
in number, and 9,203 for the year before. German and 
Austrian vessels declined 397 in that time, some others 
also, so that the comparison drawn is even more en- 
couraging. 

This sudden momentum is not confined to any single 
part of the country. Some of the smaller cities—Bath, 
Maine; Manitowoc, Wisconsin; Ferryburg, Michigan; 
and others—are looking forward, so reports have it, to 
shipping and shipbuilding booms. The House Merchant 
Marine and Fisheries Committee is asking for addi- 
tional steamship inspectors, and in New York city plans 
have been laid for the largest sectional floating dry dock 
in the United States. Prices of American-built vessels 
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The first step 


Inside the dock the steel ribs of the framework are appearing, and the new boat, a freighter, 


is just beginning to take shape 


A busy corner 


Shifts of men are doing double duty, and each ship in building is rushed to completion to 


make way for the next. 
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have advanced 50 per cent in six months; 
jabor has enjoyed a corresponding in- 
crease. Some of the greatest shipbuilding 
nations in the world, formerly, are now no 
longer able to hold their own along com- 
Other countries 


Norway, 


mercial building lines. 
are stepping into their places 
Denmark, Sweden, these latter both build 
ing at home and buying here. But yet the 
world production of ships is very far be 
jow the normal, and manufacturers here 
are trying hard to make this up. 

A man prominent in shipbuilding said 
not long since that his business, and that 
of practically all others, was no longer a 
question of costs and prices, but of de 
liveries. “If we can get the steel, our 
plants will operate twenty hours a day 
for more than a year on orders already 


placed ; and it is all building. Practically 





no repair work is being handled now, for 





ous information, relating to its supposed 
medical qualities, and the superstitions of 
many lands. There are several illustra 
tions. Diving and Diving Apparatus gives 
something of the history of these devices 
by means of which men can work in the 
depths of the sea, and facts connected with 
their use, together with an illustration. 
Military Telescopes and Binoculars de- 
scribes a variety of optical instruments 
that are used for making observations 
during military maneuvers, and a number 
of illustrations and diagrams accompany 
the text. The lectures by Sir J. J. Thom- 
son on Radiations from Atoms and Elec- 
trons are continued. A timely article is 
that on War Projectiles, which gives de- 
tails in regard to the calibers of the vari- 
ous shells now being used by different 
countries. This is an extremely valuable 


article for the technical reader, Surface 








under present industrial and economic 


conditions 
in it. Ships being built for the Trans 


there is relatively no profit 
atlantic trade are ranging in price from 
$500,000 to $1,250,000, and most of them are paying 
for themselves within a year.” Owners cannot afford 
the delays repairs entail, nor builders afford to make 
them with their prices for gross tons rising from $60 
to $95 in much less than one year. So that the present 
loss from neglected and postponed repairs and over- 
worked ships is adding to their usual depreciation, 
only contributing to the enormous demand for other 
and newer ones. 

Of course the export trade is showing enormous in- 
crease also. It is a one-sided development, however, 
for shippers claim they cannot afford to develop a trade 
with South America, no matter how profitable it might 
rates across the 


be ordinarily, while present freight 


ocean and the European markets hold. Washington 


In the American shipyard all is now activity, and new docks are going up where 


before there was often not work for the old 


once said that “instead of relaxing, we ought to im- 
prove the present moment as the most favorable to our 
wishes.” American shippers and ship-makers are im- 
proving this present moment, and just now one has a 
trade which is only gaged by the ships at hand to carry 
it, the other rapidly-growing business the extent of 
which seems only measured by the capacity of all the 
yards in use. We must look to a well-sustained con- 
tinuance of these conditions after the “boom” has 


passed, 


The Current Supplement 


N the current issue of the ScreNtTIFIC AMERICAN Sup- 
PLEMENT, No, 2108, for May 27, will be found an inter- 


esting article on The Turquoise, which gives curi- 


Combustion is a subject that has not, as 
yet, been given the attention it deserves. 
The survey of the subject here given, to 
gether with facts and diagrams, is of more 
than ordinary interest. Steam Power for Aeroplanes 
sounds like a step backwards, but this article gives 
the results of a _ serious technical study of the 
subject by a steam specialist, and it 
that in following the gasoline fashion sight has been lost 
of the modern advances that have been made in develop 


demonstrates 


ing steam power, and the wide possibilities of applica- 
tion these have made. The facts here given will be a 
revelation to many. 
cusses the function of the ballonet, and how the buoy 


ancy of these craft of the air is adjusted to varying 


The Buoyancy of Zeppelina dis 


aerial conditions. Other articles of value in this issue 
include Babylonian Cosmology; Metals to Replace the 
Carbon Are and Platinum, Varnish Troubics, besides 


various technical notes, 









































Cotton-picking machine, showing the arms which carry the rotary 
picker points for plucking the cotton bolls 


Rear view of one 
of the slats 


Rear view of the cotton-picking machine, showing how the seed 
is plucked by the picker points and delivered to the hopper 


A Machine That Picks Cotton Without Injuring the Plant 


ITH the cost of labor constantly rising, particu- 
larly during the past twelve months, many Amer- 
ican industries are confronted with a serious problem. 
And the problem is the more serious in those industries 
where human labor still reigns supreme and where ma- 
chinery has made but slight, if any, inroads. A typical 
instance is the cotton-growing industry, in which the 
picking of the bolls is still done by hand. 
During the year 1914 the cotton produced in the 
72 bales, representing 
This quan- 





United States aggregated 16,645, 
the crop yielded by 36,960,000 acres of land. 
tity represented about two thirds of all the cotton 
marketed in the world. The cost of picking has been 
mounting steadily in the cotton growing states and some 
time ago it attained an average of 75 cents for 100 
pounds of seed cotton, with prices ranging from 60 cents 
to $1 and higher, according to the season and section 
in which the cotton was being gathered. It is safe 
to assume that the prices have again climbed to higher 
levels, following the trend of increasing wages in all 





other industries. 

From the foregoing it becomes apparent that the cot- 
ton grower’s problem is serious indeed, not only because 
of the high cost but also because of the loss incurred 
from rain and storms during the season from the want 


of help at the right time. It has long been realized 
that suitable machinery should contribute much toward 
solving the crop-gathering problem of the cotton grower, 
and many cotton-picking machines have been invented. 
In the majority of instances, however, these machines 
have proved unable to displace manual labor for a 
variety of reasons. A fairly successful type of machine 
has been developed, in which two finger-like members 
serve to pluck the cotton bolls by becoming wrapped 
up in them, but trouble is often experienced by the 
fingers becoming twisted together or out of shape. 

The latest attempt to replace the human element in 
cotton-picking is in the form of a horse-drawn machine 
of simple yet promising design. It is mounted upon 
two large wheels with the mechanism for gathering 
the cotton placed between them. In operation the 
machine is drawn by two horses directly over a row of 
cotton plants, so that the picking members can pluck 
the seed cotton and deposit it in a large wooden hopper 
carried at the rear of the vehicle. 

The cotton-picking mechanism of the machine resolves 
itself into 100 fixed arms, each carrying a number of 
revolving picker points. The arms are fastened upon 
substantial metal slats, while a rotary motion is im- 
parted to the picker points by a suitable arrangement 


of gears. The slats move backward at the forward 
speed of the machine, the motion being supplied by 
power from the wheels, transmitted by a chain drive, 
The picker points and their slats are arranged in two 
groups, as may be seen in the accompanying Illustra- 
tions, with a space in the center between which comes 
the cotton plucked. As the 
moves forward over a row of plants, the arms carrying 
the picker points gather the fluffy bolls from practically 
every part of each plant. The arms remain stationary 
with the plant while the entire machine moves forward, 
so that there is no danger of injuring the plant which 
may still have a further crop to yield in the immediate 
future. The action of the mechanism is to close in on 
a cotton plant, pluck off all the matured seed cotton, 
and then release the plant at the rear of the machine. 
The picker arms then pass around to either side of 
the machine, still retaining the cotton. Here the 
direction of rotation of the picker points is auto 
matically reversed, with the result that the seed cotton 
The latt 

carries the cotton up to the hopper or bin at the rear of 
the machine, completing the cycle of operation. The 
freed picker points then are carried around to the front 

(Concluded on page 564) 


plant to be machine 


is released and falls to a conveyor below. 
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Strategic Moves of the War, May 19th, 1916 


—" attention of the general public has been invited 
to the faliure of the German offensive at Verdun 
more than to any other phase of the great European 
War at the present time Either analytically or, in- 
stictively, purely mechanical failure has not been ex 
ted of the German arms; their combinations, execu 
tion and comprehension of military expediency have 
been hitherto so scientifically accurate and impeccable 
that some materia! measure of victory, if only moral, 
f 


t, with no 


has been generally anticipated It is with no note ¢ 


regret that the Kaiser has missed his targ 
eulogy of allied accomplishment that these lines are 
written; the cold fact remains that the great effort 
upon which Germany had relied, upon which she had 
alculated the gain to be made by an anticipated sacri 
fice of men fer the gaining of a, to her cause, worth 
while object, has not brought about the results she 
hoped for, counted upon 

There is a renson for all this And in the last analy- 
sis it is to be found in the steppes of Russia, in the 
incalculable resources of man-power potential within 
the limits of the great white empire In justifiable 
apprehension of the power of the Czar’s strength, 
should it ever be developed to its full extent, Germany 
knew that her favorable decision, should it be reached, 
must come before Russia and her allies could ade 
quately gird their unprepared loins for the test. 

It bes been a game of give and take, with Germany 
superior in organization and ready-at-hand force, 
against an adversary of double her strength if it could 
be aroused from a deadly 
lethargy before too late 
Germany has gained terri 
tory upon the west, and paid 
for it in bieed: territory 
upon the east, at the same 
though relatively lesser price ; 
territory to the southeast at 
even less vital cost The 
numerically strong yet weakly 
armed hosts of Russia have 
been locally vanquished, made 
to concede thousands of 
square miles of homeland 
territory before tactics, 
strategy and system France 
has wiinessed the almost 
complete occupation of Bel 
gium by her enemy and the 
wresting from herself of 
valuable lands, including the 
most productive iron regions 
of her domains. Serbia is 
now nothing but a depend- 
ency of the Hohenzollerns. € cima Oe cans 
If peace should come to-day, 

Germany would have won was \ 
her desired place in the sun 

and held all the trumps in 

the game of barter and 

bargain which is known as the diplomacy of a war's 
conclusion. 

Kut peace is not at hand; so the answer cannot now 
be said to favor Germany, for the struggle must be 
continued further in the war of attrition which the 
Entente is evidently waging 

France has held the greater extent of her territory 
free of her invader; her battle lines have stopped 
every assault at every point since the inauguration of 
the deadlocked trench warfare; and the courage and 
determination of France to fight to the bitter end, 
whatever it may be, has been strengthened and ampli- 
fied by the meral victory accrued to her at that mili- 
tarily unimportant point, Verdun. 

The theme of this article is the salvation of Russia, 
as the salvation of the Entente cause seems to lie with 
the same nation. Without France, Russia would prob 
ably fall: witheut Russia as a constant menace, France, 
even with the tardy aid of England, would long since 
have been brought to taw, policed as Serbia and Bel- 
gxium heve been policed, with control of continental 
affairs in the hands of Germany despite England's 
dominance of the sea. It boils down to arithmetic; no 
country or minor confederation of countries can dom 
inate the world of the great Powers. 

The history of the Verdun campaign is full of things 
significant, but with none more so than the fact that 
with all her daring and efforts, Germany has never 
been unwise enough to strip her front which confronts 
the English, who, in the hour of France’s need, took 
over mile after mile of trench sector previously occu 
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By Our Military Expert 


pied by Joffre’s men; for a great army which has been 
raised under Kitchener, under the handicap of somno- 
lence and political interference, has been held in leash 
for just some such opportunity. 

The domination of Serbia has permitted Germany 
to withdraw numerous divisions from that conquered 
land. The industrial poverty of Russia, with her three 
distinct defeats and the favor of the season have per- 
mitted the Kaiser to call to the western lines army 
corps with safety. And his efforts have been met, 
checked, stripped of gain. 

Germany has by no means given up. There is an 
arithmetical limit to the number of men who can be 
placed upon a given extent of line, and Germany (the 
Central Empires) still has ample to man them. But 
the weight of reserves for a gigantic enterprise are 
lacking, just as France, if she were alone, would lack 
them 

The safety of Russia therefore lies with France, or, 
rather, with the situation upon the battle line in France 
to-day While it is entirely possible that Germany 
may launch a great offensive upon the Russian front 
within a reasonably short time, it cannot again em- 
brace the entire extent of the position, for with the 
Entente forces on the west ready to seize any pre- 
sented opportunity for attack, as exemplified by the 
French assumption of the offensive with the attempted 
withdrawal of the German forces before Verdun a few 


weeks ago, Germany cannot dare strip her western line 


of men for the purpose. 
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Relation of the eastern and western battle-fronts 


Russia is vastly better off in numbers and general 
preparedness than she was a year ago; but she is by 
no means in perfect condition for war. Her political 
organization is too much handicapped by looseness and 
pork-grabbing to match the centralization of German 
strength which has become so apparent with each pass- 
ing month of war. It is entirely probable that if Ger- 
many should throw even a fair measure of her remain- 
ing strength upon the lines of the Czar, they would 
be compelled to give way, Riga be taken, even the 
Mohilevy Railway, of superlative importance to Rus- 
sia’s communications behind her battle line. But Ger- 
many cannot now dare to turn her back upon her foes 
of the west, for they are in too greatly preponderant 
strength. 

Germany can count upon little from Turkey. The 
armies of the Grand Duke threaten the safety of the 
entire land. Bulgaria will not unguard her own doors 

for there are 600,000 allied troops almost at her 
borders, at Saloniki, and her territorial integrity is 
at stake. England has over 1,000,000 men on the 
western line—with two millions in Albion or on the 
way to continental positions; France has approximately 
three million men, all waiting for a favorable oppor- 
tunity, a weakening of the lines before them, to strike 
for a decision. 

Weighing the factors pro and con, it appears as 
though Russia will not again be called upon to bear 
the full brunt of the Kaiser's offensive. Locally, yes; 
but no mighty combinations of army corps being shut- 
tled across the empire in forty-eight hours from front 





to front The distance is now too prohibitive, when 
a determined assault may smash through things in a 
few hours that have taken months and years to build, 

In the earlier days of the war one heard often of 
the slow grinding of the Russian “steam roller.” The 
magnitude of her vast man-power appealed to a publie 
not yet used to armies counting up into the millions, 
and it could not be grasped that with such a horde 
available sheer weight of numbers would not count 
immediately. Vaguely, the public supposed that Ger- 
many was perfectly prepared for war, France a little 
less so, England still in her might, with Russia 
somewhere nearby in the scale of technical prepared- 
ness, and it was not until the second monumental de 
feat of the whole Russian army was registered to the 
credit of Germany that realization came of the horrible 
political hodge-podge which existed within the Czar’s 
Undoubted stories of graft in high 
places, of needed munitions held back for commercial 
purposes, and inefficiency on the part of those entrusted 
with the defense of the state came to hand, and it was 


broad country. 


generally understood that Russia, at the beginning of 
the war, was but the hulk of a nation, like a giant with- 
out cobrdination of brain and brawn. If the plans of 
Germany as to the prompt and decisive defeat of 
France had not miscarried, resulting in the necessity 
for engaging in trench siege warfare from the Chan- 
nel to Switzerland instead of merely occupying the ter- 
ritory, Russia would have crumpled and the war would 
have been over months ago, with Germany everywhere 
victorious and with every 
victory consolidated. 

But France was not de- 
feated, for she held Ger- 
many at the battle of the 
Marne and thereby spilled 
the beans. The full strength 
of Germany could never 
thereafter be directed against 
Russia, the menace to the 
Fatherland on the east; and 
with the passing of each 
month while the Entente 
found themselves, after such 
a reverse as Verdun, in par 
ticular, opportunity fied 
further, until to-day it seems 
beyond recall. 

From the Russian stand- 
point, then, France and her 
stand, not forgetting that of 
the King of the Belgians, 
saved Russia in the begin- 
ning, and the demonstration 
of line-holding at Verdun 
with the evidence of tiptoe 
readiness to take advantage 
of any opportunity for of- 
fensive action points very 
clearly to the fact that 
France to-day stands as Russia’s safeguard, for Ger- 
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many dares not turn her back. 


A Significant Automobile Record 
UTOMOBILE records are without number, and 
most of these are mainly of value for advertising 

purposes; but a performance that has just been an 
nounced seems to establish facts of general interest to 
the public in relation to the much discussed question 
of the dependability of the multi-cylinder engine. Al- 
though engines having over six cylinders, which ap 
pears to be the accepted line of demarcation between 
the so-called “simple” and the multi-cylinder machine, 
have been in use for some time, an impression still 
exists that the apparent complication of an engine hav- 
ing more than six cylinders is liable to affect its reli- 
ability under hard, continuous work, and this is the 
point that the present test appears to meet and answer 
in a very practical way. 

The test in question was a record run from coast to 
coast by an eight cylinder car made by one of the first 
companies to place this type of car on the market. 
The start was made from Los Angeles at 12:01 A.M. 
on Muy 8th, and ended in New York at 2:43 P.M. on 
the 15th, an elapsed time of 7 days, 11 hours and 42 
minutes, allowing for the difference in standard time 
between the two places, the distance being estimated 
at 3,380 miles. This makes the daily mileage average 
about 450 miles. For comparison it may be stated 
that the previous one-man automobiie record, which, 

(Concluded on paye 564) 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when 8o desired.] 


Opportunities for South American Trade 


To the Editor of the ScreNTIFIC AMERICAN : 

I have read with great interest in your issue of April 
ist a letter on export trade from a man who very evi- 
For years I have asked 
Spanish is not a com- 


dently knows the subject. 
school principals at home why 
pulsory study in all schools, and the answer invariably 
was that they would prefer to see French taught, being 
the language of politeness. Now it may be very polite 
to be able to read a French menu and know which is 
the fish and which is the roast, but there is no money 
in it. For years our export journals have been thun- 
dering manufacturers, 
and yet I have known hundreds of these manufacturers 


“Preparedness” at American 
who, when approached by the advertising representa- 
tives of these journals, would ask, “ What is the small- 
est space I can take?” This oft 
exactly typifies the attitude of manufacturers toward 
export They feel they ought to do something, 
but they do not want to spend much on it. 

My last trip through Spanish America 
has lasted two continuous years, and I have seen so 


repeated question 
trade. 
and Brazil 
many examples of wasted energy and wasted money 


Start- 
ing at the top, I have met representatives of the De- 


that it would be laughable were it not pathetic, 


partment of Commerce who had to go about with inter- 
preters, because they could not speak the language. 
I have seen much advertised investigators come down 
on special missions and stay just a few days attending 
banquets and making then 
returning to Washington and publishing a lengthy re- 
port which, of my knowledge, was inexact. I 
could give you dozens of instances of representatives 


and receiving addresses, 


own 


of American firms rushing from one city to another, 


always in feverish haste, and always lamenting be- 
eause the Latin will not buy the first day you call on 
him. Do not let us cry over the sinful waste of money ; 
that is as nothing compared to the opportunity we are 
When this war is over we will find that the 


French will 


wasting. 
Germans, the English and the swoop 
down on Latin America with methods so far superior 
to ours that the little we have gained will be swept 
away in a month. 

What the American manufacturer needs to-day—at 
once— is a central selling organization which will han- 
dle the output of several hundred manufacturers at 
the least cost to each one, but just as scientifically for 
each. To begin with, each and every clerk and sales- 
man in this selling agency must be Spanish or Spanish 
American, of proved business ability and selling ex- 
perience, and the manager must himself be the most 
perfect example of a Spanish American business man 
procurable. With the capital back of such an organ- 
ization it would be possible to establish branch houses 
of this agency in center of Latin 
America, all working in scientific unison toward the 
If ever such a selling agency is started 


every commercial 
common end. 
and managed as I have said, I predict a real conquest 
of Latin export trade, provided—and mind this pro- 
viso—that part of the duties of the staff shall be to 
keep ears and eyes open for every possible opportunity 
for obtaining concessions and investments for American 
capital for railways, mines, and other business enter- 


prises. This must form an important duty of the 
agency. Every South American traveler will tell you 


that the railways of Argentine, capitalized in England, 
prefer to buy of English makers. The few French 
railways give preference to French goods, and the hun- 
dreds of German capitalized companies want to see 
the “Made in Germany” stamp on all they buy. Let 
us, therefore, show our capitalists how to invest in 
Latin America, and breed in them the same loyalty for 
American made goods. Then we shall have secured, 
almost automatically, outlets for our goods hitherto 
undreamed. 

I have read that a so-called export expert has said 
that the day of long credits has passed, never to re- 
It will return the day after peace articles are 
In this connection 


turn. 
signed ending the European war. 
we have need for American capital to establish banks 
of discount at all the important commercial centers in 
these countries. I do not mean the “branches” of a 
well known American bank. These are well enough in 
a way, but they have not really helped export business. 
What we need is an immense central bank, with 
branches in each city, which will guarantee credits. 
Then an American house can grant the long time cred- 
after this credit has 
Once such 


its that are usual here, but only 
been approved by the local branch bank. 
approval is given, the American house presents proofs 
payment at once from the 


of delivery, receives cash 
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bank, less a commission, and the bank takes charge of 
collecting the bill when due. 

A few years after such a central bank has been in 
working order it would be possible for that institution 
to present to these southern republics a plan whereby 
that central bank shall issue all the currency to be 
used by all the republics, thus insuring a fixed rate 
of exchange for all and a remarkable falling off in 
revolutions. It is the power to keep a printing press 
working overtime turning out bank bills which makes 
the revolutionist willing to risk his life to get at that 
printing press. 


Caracas, Venezuela. E. C, DE VILLAVERDE. 


A River of Mud 
To the Editor of the Screntiric AMERICAN: 

It was my pleasure to be one of a party which made 
a trip into what is known as “ The Smoky River Re- 
gion,” northern Alberta, Canada, during the fall of 
1915. The Smoky River has its source on the north 
side of Mt. Robson, thence flowing aorth into the Peace 
River. Little of the country tributary to it has been 
mapped, and but few portions even explored by the 
white man. However, judging from the well worn 
trails, drying racks, and tepee poles, the Indian lived 
and hunted this section in days gone by. 

While traveling down the most southerly branch at 
the head of Rock Creek (which heads against the Sul- 
phur, a tributary of the Smoky) we crossed 
unusual stream, one so different from the common con- 
ception of a stream as to be of some scientific interest. 
Briefly, we came upon a “ River of Mud.” 

Accepting the evidence obtainable on one visit, this 
river is composed, year in and year out, of a mass of 
mud. With its origin on the mountainside, it is pre- 
sumably fed by the spring slides, kept moist by the 
summer rainfall, and frozen solid in winter. It may 
thus be likened to an ordinary water stream, many 
of which likewise have spring and summer periods 
and which cease flowing during the winter freeze. In 
its movement it is more like a glacier in that its mo- 
tion is so slow as to be imperceptible. That it does 
move is not to be questioned, as its path through the 
thick timber is very marked, and along its edge are 
to be seen some of the trees it has cut down and car- 
ried along. Unlike a glacier, there is no terminal 
moraine. A glacier, at its foot, melts and flows away, 
leaving an accumulation of rocks, but any heavy masses 
that may be in this river of mud must settle to the 
bottom and remain concealed by the mud itself. 

This mud river debouches on a flat, spreading out 
fan-like, indeed the entire flat at the forks of 
Rock Creek gives evidence of having been formed 
from this and similar rivers. The flat is well covered 
with muskeg, with many islands which were quite 
likely formed by mud waves such as were observed, 
for example, when the Hunts Point (Bronx, N. Y.) fill 
was being made recently. 

We were sorry not to have time in the examination 
of this curious river, but the primary object of our 
trip was big game rather than scientific knowledge. I 
did, however, make a sextant reading, computing the 
approximate location as 53-29’ N. lat., 118-35’ W. long. 

Upper Montclair, N. J. C. S. RInDsFoos. 


The Sugar Beet and the Gasoline Situation 
To the Editor of the Screntiric AMERICAN: 

In your issue of April 29th there was printed an 
article on Denatured Alcohol as a Substitute for 
Gasoline by Stanley Pike. I wish, with your permis- 
sion, to make a few comments on this article, not in 
the way of criticism, but to supplement it slightly. 

I have been very much interested in this question 
of a substitute for gasoline and have believed for a 
long time that alcohol thing in sight. 
Even aside from the use of alcohol in motors there are 


a most 


and 


was the best 
so many ways in which it may be utilized in cooking, 
in lighting, which are well known abroad, but 
which have not been developed here, that a demand 
is sure to be created in the near future. 

In Mr. Pike’s article the statement is made that the 
source of 


etc., 


sugar beet will probably never be used as : 
alcohol the farmer will 
the trouble of cultivating it. Here I wish to disagree 
a bit. Let me explain. It seems to be one thing to 
cultivate beets for sugar and quite another to grow 
them for alcohol. The sugar beet is a forced product, 
some four generations of intensive culture being neces- 
sary to the seed. Beets under the 
best circumstances will have a sugar of 12 
per cent, or even more, but when neglected the sugar 
content runs down very rapidly. The beets for sugar 
are planted thickly, then thinned out when they come 
up, the weeds being removed by cultivation, then when 


because American not go to 


produce grown 


content 


the beets are larger, weeds must be removed by pulling 
them out by hand. This is back breaking work and the 
farmer either hires it done, reduces his 
profit, or else does the weeding himself, which lessens 
his enthusiasm for that kind of a crop. Now if beets 
are given less intensive culture the sugar content will 


which much 
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run down, to be sure, but sugar is not necessary for 
making alcohol. Starch will make alcohol just as well 
and even cellulose will do and both of these are present 
in the low grade beet. 
grade 
procedure, 


To make alcohol from the low 
slightly different method of 
The beets are cooked under pressure with 
a slight amount of sulfuric acid, a method well known 
to the potato alcohol makers, and the starch and to 
some extent the cellulose will be hydrolyzed to form 
glucose which on fermentation gives us a larger amount 
of alcohol than could be obtained from the juice of the 
high grade beet. It seems also that if the industry 
were developed the cultivation of a low grade beet would 
be even easier than the cultivation of potatoes, 

I agree with Mr. Pike that there is no better way to 
bottle up energy than to take it from the sun’s rays, 
and I think these rays can be caught very profitably 
by the leaves of the low grade sugar beet. If Mr. 
Ford is looking for a cheap motor fuel, why not try a 
few experiments with alcohol grown from sugar beet¢ 
right there in the home of the sugar beet? 

Hamilton, N. Y. R. B. Siru. 


beet requires a 


“Strays” in Wireless Telegraphy 
To the Editor of the Screntiric AMERICAN: 

I noticed in a recent issue of your paper two articles 
which I have read with interest; one is on the subject 
of “strays” in wireless work, and the other on an 
experiment where a shingle was used on a phonograph 
as a reproducer, 

I have experimented with a wireless and many other 
instruments concerning the so-called “strays.” I no- 
ticed that it was mentioned in that article that these 
strays had been noticed simultaneously at two sta- 
tions, a long distance apart. I have found these 
“ strays” stronger in the summer and on stormy nights 
than any other time. I have many times, during a 
heavy snow storm, drawn a steady spark or stream of 
sparks from my aerial. At other times, when the air 
was very clear and cold (about zero), and I could not 
hear “static” to any extent ordinarily, I could “tune 
to” the station at Key West and hear much “ static.” 
I could do this with many of the stations in the South, 
even though they were not working, merely by “ tuning 
to” their wave-length. I concluded that “static” 
storms were in progress at these points and that in 
some manner I was enabled to hear these by “ tuning 
to” their waves, “ reflected ” from the aerials. 

As to the phonograph experiment, I have performed 
many interesting ones with a phonograph record, but 
one of the most interesting is that of changing the 
sound vibrations directly to electrical waves. Take an 
ordinary telephone transmitter and sclder a phono- 
graph needle to the outer shell, perpendicular to the 
tangent of its edge. Connect the transmitter up to a 
pair of receivers in the ordinary manner, using three 
cells (dry) in series with the transmitter and primary 
of an induction coil. Connect the "phones to the sec- 
ondary. Let the needle rest lightly on the record while 
running at ordinary speed, and the music will be heard 
in the receivers as loud as common, and much clearer, 
no “ diaphragm and horn " sound being heard. These can, 
of course, be amplified with an audion or other ampli- 
fier, and reproduced at a distance with a “ loud talker.” 

Milroy, Ind. HusBert McILvaine. 


The Federalization of the National Guard 
To the Editor of the ScrenTiIric AMERICAN : 

One of the arguments thrown at the undecided and 
semi-informed general public, by the enemies of reason- 
able preparedness was editorially quoted in the Scren- 
TIFIC AMERICAN of recent date, i. e., the federalization 
of the National Guard a menace to the country. 

Before seeing the statement in your columns, that the 
federalizing of that body was of the greatest 
dangers that this country now faces, the writer had 
supposed the idea merely one of the links in the chain 
with which the “Too proud to Fight” people hope to 
fasten the Dove of Peace to the American Pagle. 

The injustice done the 
militia, by 
political machine, is incalculable, and certainly does not 
but add to the number of barriers in the rough path 
over which they must needs travel. 

The National Guard is composed of men, who—in 


, 


one 


members of the organized 
even the thought of the possible gigantic 


place of ambling along proclaiming to all who will 
listen, that “one citizen of the United States could 


down at least three of any other nation or group of 
nations "—does his bit of studying and drilling, real- 
izing, as his noisier fellow (citizen 7?) does not, that 
there to everything, even notes of 
protest. 

So they actually believe that a man with gumption 
enough to stand the gibes of these pests would lower 


must be an end 


his personal standard, or that of his organization, to 
become the tool of a politician! 

What’s past is done, what the future holds none can 
discern, but why not help nail the Stars and Stripes to 
the mast instead of sawing at the halyards? 
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Fig. 5 
Fic. 6 
Fic. 7 
. 
Fic. JO 
Fic. 9 
Fig. 1 The wreck of a three barreled gun blown up with 60 grains of dense smokeless shotgun powder, which easily could have been loaded by error through a measure set for the standard 
load of bulk smokeless Fig. 2 A freak blowout, showing weakness of old style Damascus barrels. Gas burst out in two portions of barrel, choosing weaker portions and leaving intact 
stronger ribbon between Fig. 3.—Portion of 28-bore barrel blown out through overload in chamber Fig. 4 Not a pleasant thing to occur when one is holding the gun, Fig. 5.—The chamber 
‘nd of a double gun, blown up by overload Figs. 6 and 7.—What happens when an obstruction is in barrel. Fig. 8. The breech of a three-barreled gun, blown up by the writer. The rend- 


ing force of the overload of dense shotgun powder blew the “ flats" off the heavy frame in addition to blowing the barrel wide open. Fig. 9.—This barrel was blown up from some unknown 
cause, but unquestionably an overload, What would have happened had hands been around the torn portion? Fig. 10.—The heavy breech end of a barrel in which 60 grains dense smokeless 
akin to a detonation; shot also broke off frame and blew hinge portion out of sight. 


was fired, apparently 


How Guns Are Blown Up 


Destructive Effects of Overloads of Powder and of Obstructions in the Barrel 


UT of ten guns that blow up, nine are probably 

shotguns. Out of the nine, eight let go without 
harming anything but the feelings of the shooter. How- 
ever, the one chance in ten blowups for injury to the 
face or the fingers, when taken over the great bulk 
of guns sold annually in America, is sufficient to make 
worth while some dissemination among the proletariat 
of advice against the things that lead to the wreck of 
what was once a perfectly good gun and a perfectly 
good left hand. 

Probably 90 per cent of the guns that blow up are 
blown up through obstructions in the barrel. Five per 
cent of the ten left are blown up through errors in 
loading the cartridge, often the errors of the shooter 
himself. Shotgun barrels, through consideration of 
weight and balance, are lightened nearly to paper thin 
ness forward. Shotgun powders are tempered to the 
shorn barrels by being made to exert their great pres- 
sure in the first 10 inches of the tube, where there can 
be left a fair thickness of metal without prejudicing 
the balance of the arm. Where the chamber pressure 
of the 12-bore gun with normal load may run four long 
tons, or, in round numbers, 9,000 Ibs. per square inch, 
at a point two inches from the breech of the gun, the 
same pressure fades away to about 400 Ibs. at the 
muzzle. 

While shotgun barrels of entirely normal proportions 
have been tried with gradually increasing loads until 


the pressure stood 40,000 lbs. per square inch, or four 


times any normal pressure, yet the forward section of 
the barrels so tried received no proportionate part of 
the excess, and their strength remained still in doubt. 


They bulge or burst readily from obstructions, where 
as prodigious overloads can be employed without affect 
ing them, merely because overloads do not greatly run 
up the pressures well forward in the barrel. When 
a charge of shot, or a bullet, moving down a gun bar 
rel meets with an obstruction weighty enough to check 
its progress, usually the result is a barrel either bulged 
or burst. If the obstruction is pushed down to rest 
on the shot er bullet before the shot is fired, there is 


By Edward C. Crossman 


usually little effect. Hence the rise of the compressed 
air theory as the explanation for the damage done. 
No room between missile and obstruction, no blowup, 
save when the obstruction was made very heavy. Room 
between them, result either bulge or burst. As a 
matter of cold fact, of course, the barrel is far stronger 
at the breech, and so such tests are of little value as 
not throwing the strain on a part of the barrel weaker 
than that at the said breech. However, the same phe- 
nomenon was observed in barrels of the same thickness 
throughout, and it became evident that to damage the 
barrel, the shot or bullet had to get a running start on 
the obstruction. 

Years ago, British authorities held that the air, 
compressed 'twixt missile and obstruction, did the dam- 
age. The argument waxed hot, and the great British 
sporting paper, the Field, set pressure plugs along a 
barrel and apparently determined the fact that the 
highest pressure fell between missile and obstruction, 
not behind the missile, where the powder gases were 
pushing. 

It was probably from this that the silly theory, so 
commonly accepted among shooters, took rise; this, to 
the effect that if you “sealed” the bore of a gun you 
would blow it up at the next shot. Needless to say, a 
gun can be sealed with gold beater’s skin, with sealing 
wax, or with a thin film of mud, not one of the three 
possessing any resistance so far as weight or grip on 
the bore is concerned. A thin bridge of snow across 
the muzzle of a shotgun is held by the superstition 
of the shooting clan to be sufficient to blow up the gun. 

As a matter of fact, if the tube contains two inches 
or so of well packed snow from a fall or careless hand- 
ling of the gun, to the eye the effect is the same as if 
it were sealed with a thin film of the same substance, 
and the two inches of packed snow is quite ample to 
blow up the gun. Hence well authenticated instances 


of a gun bore merely “sealed” with snow blowing up, 
and the perpetuation of the gray whiskered theory. 
In my destructive career I have blown up many 


guns in the endeavor to see what makes ’em tick, and 


I have taken occasion many times to seal the bore of 
the condemned weapon, preliminary to other doings 
at this auto da fe, and to fire it to see if it would let 
go. In no case did the weapon burst or bulge the 
barrel from less than a fair amount of mud or other 
weighty substance, regardless of how carefully the air 
in the bore was segregated from the air outside by a 
careful seal. In the case of a service rifle of the Gov- 
ernment, the New Springfield, we rammed the muzzle 
into a mud bank until the bore was most assuredly 
sealed, and contained an unknown surplus into the 
bargain. It blew out without harm to the bore. Only 
after we rammed it repeatedly into the mud, sufficiently 
to accumulate an inch or so of sticky mud, did the 
barrel burst, and then it split from muzzle to breech in 
two neat halves, as if one had sawed them with a hack- 
saw. 

While the barrel is far stronger at the muzzle than 
is the barrel of the shotgun, the pressure also ig far 
higher than is that of the shotgun, and the bullet ar- 
rives at the muzzle with the cruising speed of more 
than double the charge from the fowling piece. Less 
mud would have blown up the shotgun, but not merely 
enpugh to seal the bore, In other words, what blows 
up guns is weight of obstruction. 

Ballistic engineers believe that guns are blown up 
through a violent wave action of the rushing powder 
gases, suddenly checked at the obstruction, and having 
almost the effect of a wave of detonation. There would 
seem to be a limit to the force than can be exerted by 
the compressed air, while within the strength of the 
gun barrel there is practically no limit to the strength 
of ordinary gunpowders. A single pound of modern 
bulk smokeless shotgun powder has the potential energy 
of 19 foot tons. That is, enough to raise 19 tons a foot. 

Almost without exception a gun will blow up if it 
has its muzzle pushed well into a pool of water. Here, 
of course, the resistance of the water in the barrel, a 
non-compressible substance possessing weight, is akin 
to that of more solid substance. In the trench fighting 

(Conciuded on page 561) 
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Why America Lost Second Place 

















W HATEVER basis of comparison 
we adopt in estimating the rela- 
tive strength of two navies, it must of 
necessity be arbitrary and more or less 
inconclusive. In the comparison of the 
German and American navies shown in 
the accompanying drawings we illus- t 
comparative 





trate, graphically, the 


GERMANY 13,226,000. FOOT-TONS 


German and American 





GUN 
GERMANY 262. 


ENERGY 


_OREADNOUGHTS AND BATTLE: 
















length, not of mass or bulk. The 
relative lengths of the ships correspond 
‘| to the relative number of ships in the 
two navies; and so with the guns as 
to total numbers and their total muzzle 
energy. 

The most important element of a 
navy is its dreadnoughts. They form 








strength in number of ships, in number 
of guns, and in total gun energy. At 
best, this is but a rough-and-ready 
method; for to judge of the value of 
numbers we should know something of the size, 
speed, defensive qualities, fuel capacity, and am- 
munition supply of the individual ships; the dis- 
tribution, arcs of fire, availability to train on either 
beam, and the weight and penetrative power of the 
individual guns. 

To make an exhaustive study of the subject along 
such lines would be beyond the scope of the present 
article; but by way of suggesting what modifications 
of the mere totals given in our drawings would have 
to be made, we draw attention to the fact that although 
the German navy includes 26 completed dreadnoughts 
as against 12 completed in the United States fleet, the 
average displacement of the United States dread- 
noughts is 25 per cent greater. That is to say, the 
average displacement of the United States dread- 
noughts is 25,625 tons as against only 20,550 tons for 
the German dreadnoughts. 

Now, unless some grave errors have been made in 
her design, a ship that is of 25 per cent greater 
displacement, is presumably 25 per cent more effi- 
cient than the smaller ship. The excess displace- 
ment will appear in a more powerful armament 
or more complete defensive elements such as thicker 
armor, or in both; or it will be seen in a larger 
supply; or 


fuel and ammunition 


in a more powerful motive power 


The relative lengths show the relative strength of the navies in dreadnoughts, and 


in their guns and gun energy 


them to action; they could sink any of our slow and 
insufficiently-armed scouts we might send out to find the 
enemy ; they could obtain full information of our move- 
ments without the least risk to themselves; and, if they 
elected to sink our merchant ships and raid our coasts, 
they could do so with impunity. 

In the event that the German fleet brought our own 
to a general action, their numbers and the possession 
of a fast battle-cruiser wing would render the outcome 
of the action a foregone conclusion—always, of course, 
assuming that the maneuvering and gunnery were of 
equal quality. It is conceivable that our battle-line of 
12 ships might find itself engaged simultaneously by a 
line of ten German ships on each beam. And the six 
battle-cruisers, by virtue of their high speed, could take 
position ahead of our line and by steering a zig-zag 
course, would be able to concentrate their broadsides 
against the head of our line. Thus, at the same time, 
our leading ships would be subjected to the concentrated 
fire of the whole 26 ships of the German fleet, and 
under that tornado of high-explosive shell, the head 
of our line would melt away like a bar of wax before 
a blow-pipe. 

Referring again to our illustrations, it must be borne 
in mind that the comparisons are made on a scale of 


the first battle-line and no judicious 
admiral will think of pitting his pre- 
dreadnoughts against an enemy's 
dreadnoughts. The winning of this 
first-line battle will in all probability mean the winning 
of the war. How then do we stand in respect to that 
navy which only a decade ago we surpassed in strength 
by a good margin? 

Germany possesses 26 dreadnoughts, mounting 262 
armor-piercing guns, whose total energy is 13,226,000 
foot-tons ; and against this mighty fleet we could oppose 
12 dreadnoughts, mounting 128 guns, whose total energy 
is 7,417,736 foot-tons. And let it never be forgotten that 
against the six battle-cruisers included in that fleet, we 
could oppose not a single one, 

When we come to the second line, composed of pre- 
dreadnoughts, the comparison is more in our favor; but 
lest we deceive ourselves (and it is to be hoped that 
our Congressmen will take careful note of the fact) 
we must carefully bear in mind that it is the dread- 
noughts that will decide the naval campaigns of the 
future. Germany possesses 20 pre-dreadnoughts, mount 
ing 80 armor-piercing guns (though it is doubtful if the 
9.4-inch guns of the “ Kaiser Freiderich III” and the 
“Willesbach” classes should be called “ armor- 
piercers”), of a total energy of 1,640,000 foot-tons. 
Against these we could opose 22 ships, mounting 96 guns 
ot far greater power, whose total energy is 3,876,545 
foot-tons. Among the pre-dreadnoughts we have in- 
cluded the “ Michigan” and “ South 
Carolina,” whose small size and low 





and greater speed. Hence we be 
lieve that ship for ship and date 
for date, our own dreadnoughts are 
more than a match for the dread 
noughts of the German navy. Given 
equally good handling and equal 
gunnery our “ Pennsylvanias” and 
“Nevadas” should be more than 
a match for any of the German 
dreadnoughts, with the possible ex- 
ception of the three latest ships of 
the “ Ersatz Worth” class. 

On the other hand, we wish to 
draw particular attention to the fact 
that Germany possesses in her battle 
cruisers alone a division of ships 
capable of making from 28 to 30 
knots, which would be a sore puzzle 
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GUNS ~ 
GERMANY 80.. UNITED STATES 96.” 





ENERGY 
GERMANY [,640,000, FoOT-TONS 


PRE - DREADNOUGHT 4 





Meira hae 3,874,545. FOOT-TONS 


speed shut them out of the dread- 
nought class. 

The great disparity in the gun- 
power of- the two pre-dreadnought 
fleets is due to the fact that we 
started out right by mounting heavy 
12- and 13-inch guns, whereas the 
Germans fell into the error of mount- 
ing light 9.4-inch guns in the belief 
that volume of fire was of more value 
than weight of fire. 


Molasses as Fuel 


GREAT Hawaiian sugar company 
4 has arranged to ship waste mo 
lasses to the Pacific coast where it 
will be burned as fuel and compete 
ad with California fuel cil. It would 








to the commander-in-chief of our 
relatively slow, 21-knot dreadnought 
fleet. He would be powerless to bring 


Relative strength of German and United Siates navies in pre-dreadnoughts and 
in their guns and gun energy, shown by lengths of guns and ships 


seem possible to ferment this mo- 
lasses into alcohol and manufacture 
this product at a profit. 
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War Game—XI 


By Lieut. Guido von Horvath 


The Defense Against a Landing Body 


5 








gee principles of the offensive and the defensive 


tactics remain the matter what kind of an 


SH Ine ho 


action is considered One party will attempt to force 
its will on the other Against this attempt the second 
party wil! offer its best resistance If this proves to 


be successful, the second party will undoubtedly under 


take the same action to which he has just seriously 
objected This means, in plain English, that “ thou 
shalt do unto your neighbor what he intends to do 


unto you but do it first.’ 


In our present case the main difference rests in the 
fact that new elements are introduced hitherto not 
considered in our problems. These new elements are 
the sea and its shore as the field of action; war craft, 
which represent the effective and mobile artillery 
forces of the enemy; and transports, which carry the 


troops with the intention of landing them on the shore 


under the protection of the guns of their fleet These 
last become the fiehting forces as soon as they are 
landed But until that moment they remain the most 


part of the enemy. 


face of a defensive force is 


vulnerabie 


A landing operation in 


me of the most difficult problems war can present. 


landing is to be 


used to protect the guns. The armament of the per 


class, inter- 


fortifications consists of the first 
The last 


manent 


mediate and the second class guns. two 


classes are generally 
The first 
guns and the mortars, 


rapid fire guns. 
class armament includes the large caliber 
These are designed to attack 
armored vessels with their shot and shells and to dis 
through the high 
The 
tended for use against the main armor of a war vessel. 


able, destroy or sink these vessels 


explosives which such shells carry. shot is in- 


Through its heavier construction it has greater pene- 


trating power, and it acts as a mine. Shot has no fuse, 


but explodes through the sudden force of impact 
against the armor plate. 
The intermediate class consists of guns from 4 


Their 


tection of the mine fields and the attack of unarmored 


inch to 6 inch caliber. purpose is the pro 


boats. 
The secondary armament is the 3-inch gun, and on 
account of its mobility is of the greatest importance. 


Besides the guns and ammunition necessary for 


efficient coast defense, the fire control, power and light 


equipments, the wireless and signal communications 


are of great importance. 





with a 
that 


has been in wireless communication 
fleet, the 


known. 


northern 


strength of which was at time un- 

The Blue fleet, consisting of the 4th squadron under 
Rear-Admiral RA, put in at the Sullivan Bay coaling 
station and, having placed the “Icharian” into dry- 
dock, received the news that the 2nd squadron, with 
two dreadnoughts, was moving south to establish com- 
munications. 

On the 16th of July, 19—, the 


“Virgo ” intercepted 


Blue scout cruiser 
a Wireless message from the Red 
fleet, which indicated that Admiral A’s squadron sight- 
ed the northern Red fleet and that the fleets in a com- 
bined route are ahead toward Sullivan Bay. That same 
day an aerial scout of the Blues, flying at great alti- 
tude, sighted this combined fleet and returned with the 
report that the Red fleet was accompanied by trans- 
ports, 

That same day, at noon, the northern Blue squadron 
dropped anchor in Sullivan Bay. 

In the 


naissance, 


aerial 
fast cruiser 
report repeated the 
Admiral XA, 
Blue fleet, 


through another 
from the 4th 
* Menelaus,” the 


given. 


afternoon, recon- 
squadron's 
wireless news 
Whereupon command- 


issued 


above 


ing the entire orders 





For this very reason, whenever a 
attempted this attempt must be under- 
taken in great secrecy. Should con 


ditions net permit this, it will depend for 


its success on the ruses and feints em- 


ployed to hide the real purpose. 
Primarily, the defense of a coast line is 
the duty of the navy. So long as our 
own navy is afloat and able to cope with 
chance of a hostile land- 


Even if an enemy could 


the enemy, the 
ing is very small 
establish itself on 
tion would be in constant danger, its sup 
plies could net be continuous, and sooner 


or later the land forces would be forced 


to surrender Therefore, the navy must 


be accounted for before a successful land- 


ing can be made. / 


Now let us consider the vast coast line f 
of the United States and let us study / 
the points which would be most likely to | 
play a part in warding off an enemy ) 


landing 
It is but natural that as soon as war is 
will be 


declared a coast-cuard system 


serve precaution 
The 
to it that commercially 


established to as a 


against surprise established coast 


defenses must set 


and strategicaily important harbors are 


well mine fields and, where 


field fortifica- 


guarded by 
necessary, by temporary 
tions 

It is safe to presume that any opera- 
line will 
A thrust 
rule of 


tion directed against the coast 
threaten some important point. 
agaiust the first 
but often the indirect road leads 
Therefore, 
demonstration against the most important 


heart is the 
strategy 
to the alm quicker while a 


polot is to be expected, the real blow 
might fall at an altogether different point. 

Keeping 
that the 


wil] be continuous. 





this in mind, it is assumed 
along the 
With the aid 
patrols, aeroplanes and cap- 


line of 


line of observation 
coast 
of scout cruisers, naval 
tive balloons, this ought to be a trustworthy 
security against surprise. 

Resides this temporary arrangement, we must re- 
member the regular land forces of the Coast Defense. 
These are the jocal military forces assigned to impor- 
tant 

The military preparations for the successful defense 
fortifications, 


angements for rapid troop movements and the 


harbors and fortifications, 


of the coast line of a country are the 
the ar: 
organization of forces to cover the entire coast line. 


The fortifications are either permanent establish 


ments or field works erected for the defense of impor 
tant points 
For the 


available railways and other means by 


forces all the 


which the de 


transportation of the land 


fensive troops can be quickly placed at the point of 


need must be utilized 


The organization of forces at strategical points de- 


mands a sufficient army to cope with the situation. 
The main defense against harbor attacks is the Coast 
Artillery 


fortifications 


These armaments are located in permanent 
where earth, concrete and steel works are 


shore, its commupica \ 
Light Hoyse 
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: ERY LE ROS om against the oncoming Red 
e - . esos = ° ° 2 
Ps Z oe yore fg | ia ag i At 7 P.M. the Blue squadron sighted 
A "yk agen, \- Sx f ie the Red fleet in battle line. A combat 
0 Oe oe SOX at long range followed. The Red fleet 
{ / J ate" Wa ole? “Ne a suddenly gave way, turned north, draw- 
(fo Bar BSB aN 4 ‘ srewanrpbrcnano ‘i. ing the Blue fleet in its wake. 
cn 2 « © addodaodooos00"? ‘ | Sou i; The approaching night ended the long- 
: \ Oe ea a -— — range encounter and the Red fleet 
— ae Wyola wyor oo? ea steamed out of sight of the Blues. 


Nehaminy Bay is located 92 miles south 
of the Sullivan Bay naval station, and is 


/ \\\A ae " ee © P . ‘ 3 ‘ 
ve ele © o # in direct connection with the Capitol, 
Sy tgs og via the Hatfield and Alpine Railroad. 
ol; . s . 
eo \joo § Considering the importance of the chan- 
P=. og nel and the deep harbor of Hatfield at 
J fo] 
2 of o o% the outbreak of the war, two batteries 
° o ° > 


AT a 


2, 
3 SOMLF Fa nw 


were erected for its protection. 

In Pottstown a detachment, consisting 
7 of the 9th Infantry Brigade with two bat- 
teries of field artillery, one squadron of 
cavalry and one battalion of Engineers, 
has been concentrated for coast defense 


& 
_— 
. 
eae 





service. 

The mining of the channels has been 
ordered, but not yet carried out. 

One gunboat of the “ Hawk” type, with 
two torpedo boats and a submarine of the 
second class, were detailed for service in 
Nehaminy Bay. 

On the 17th of July, 19—, the Red fleet 
was sighted 150 miles north of Sullivan 
Bay, and another naval battle ensued at 
10:30 A.M., in which swift cruisers only 
of the Red forces took part, drawing 
the Blue forces still farther north. 

At 11:45 the Blue observation post at 
Thompson's Island reported the approach 








Scale of Miles F 


Map of Nehaminy Bay and vicinity 


Gunnery in our days is a highly developed, scientific 
engineering feat, which demands the highest training 
in both men and officers. 

The groups of guns placed in certain fortifications 
or their parts are known as “batteries.” Several bat- 
teries, seldom more than three or four, are placed in 
the control of one officer and are designated as “ fire 
commands.” 

We have here given an introduction to the new ele- 
We can therefore work out a prob- 
landing by the 


ments of warfare. 
lem of defense against an attempted 


enemy, 
General Situation 
July 15, 19— 
After an indecisive naval engagement in the north, 
the Red fleet withdrew The Blue 
fleet, by scout cruisers and aeroplanes, has ascertained 


toward its base. 


the fact that the badly damaged cruisers of the “ Alex- 


ander” class have reached port and remained there, 
but that the first battle squadron of Admiral A, with 
the dreadnought “ Achilles,” having coaled and pro- 


visioned, steamed away toward the northwest, and 


of a fleet, steaming east. 

At 12:30 the fleet came into sight and 
its identity established. The ap- 
proaching enemy fleet consisted of one 
battle cruiser, a torpedo boat flotilla and three large 


was 


transports. 

From consideration of the course, it became evident 
to the observing station that the enemy fleet was 
headed toward Nehaminy Bay. The following tele- 


phonic report was sent to General G, commander at 
Pottstown : 
“An enemy fleet, consisting of one battle cruiser, a 


flotilla of 7 torpedo boats and 3 transports of 4,000 


tons each, steamed into sight at 12:30 P.M. Their 
course indicates the intention of entering Nehaminy 


Say.” 

From these observations and reports it seems prob- 
able that the of the Red fleet 
signed to draw the Blue fleet away and thus give an 
landing parties to 


maneuvers were de- 


opportunity for smaller scattered 
rain a foothold on the Blue shore. 

General G at Pottstown, having received the report, 
according to prearranged, plans, which were worked 
out for the defense of Nehaminy Bay, issues the fol- 
lowing orders: 

“ Pottstown, July 17th, 1 P.M., 19 
“A small enemy fleet with 3 transports is steaming 
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toward Thompson’s Island, apparently with the inten- 
tion of entering Nehaminy Bay and landing forces on 
our shore. 

“To prevent this landing, the detachment will march 
immediately to a point one mile north of the railway 
pridge crossing lower Nehaminy River. 
as advance guard, 
Railroad, will 


“The cavalry, with one battery 


yia temporary bridge alongside Hatfield 


occupy Sherwood Hill and patrol the shore north and 


south for 25 miles. 

“Fifth Regiment of Infantry will follow immediately 
and take position in readiness behind Sherwood Hill. 
this The 
railway prepare 
Battalion will 
entrain in first train for immediate departure. Fifth 
Regiment flank north and 
south of Sherwood Hill. 


Second Battery will march with regiment. 


6th Regiment 
for immediate embarkment. 


will camp along and 


Engineer 


to supply guards 2 miles 


“Communication between the defensive shore line 


and headquarters will be established by the cavalry, 
himself in 
stations and the 


will com- 


Fire 


and Colonel C immediately put 


munication with Coast Signal 
Command at Sherwood Hill. 
“The ammunition and supply trains will follow the 
regiment on the Wyola road. 
“JT shall remain with the advance guard. 
*“ (Signed ) 


“Commander of Pottstown Coast 


General G. 


Guard Detachment.” 


Naval Developments 

When the Blue observation station on Thompson’s 
Island sighted the Red Navy and transports, the Red 
torpedo boats, in fan formation, slowly proceeded to- 
ward the northern entrance of the bay, followed by the 
cruiser and the transports. 

The Blue naval forces at 
following position: The 
anchor behind Thompson’s 
“Sphinx” was 9 miles north of King’s Lighthouse, 
2 miles south, 


that moment were in the 


gunboat 


Eagle” was at 


Island; the torpedo boat 


steaming south; the sister boat, “ Isis,” 
homeward bound. The F-2, a mile west of Thompson’s 
Island, after a signal exchange with the observation 
station, submerged in a westerly direction. 

At 1:25 P.M. the “Isis” reached the cover of the 
island and dropped anchor 200 yards south of the 
“Eagle.” 

At 1:35 the enemy cruiser fired a shell at the ap- 
proaching “ Sphinx.” The range was far 
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Guns That Protect Crops from the Ravages 
of Hailstorms 

HILE the guns of the European armies are thun- 

dering incessantly on many battlefields in their 

mission of killing men and destroying man’s works, the 

















Placing powder charges in the brass shells for the 
anti-hailstorm gun 


grape cultivators of France, in their turn, are using 
But theirs is not destruc- 
tive artillery : they are using guns only to protect their 
vineyards against the destructive effects of hailstorms, 
which are not infrequent in the grape-growing districts. 

Anti-hailstorm 


artillery to good advantage. 


guns cannot be said to be novelties 
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in the strictest sense of the word, for they date back 
to 1896 when an Austrian named Stieger, who had had 
an opportunity of witnessing the devastation caused by 
hailstorms each year in certain districts of his country, 
conceived the idea of firing a cannon shot at the clouds 
charged with hail, using an artillery piece of special 
design. Stieger learned that as a result of artillery fire, 
directed against the clouds, the threatened storm moved 
before bursting, thus saving the 
in the immediate vicinity of the anti-hailstorm artillery. 

A short time later similar experiments were carried 
out in Italy, followed soon after by the introduction 
of this method of protecting grape vines and cereal 
In the latter country the use of anti- 
hailstorm guns has been extended until to-day it is in 
general use, principally in the Bordeaux, Bourgogne, 
and Champagne regions. 

A representative type of the anti-hailstorm cannon is 
composed of four main members: First, a tripod which 


elsewhere crops 


crops in France, 


serves to support the cartridge mechanism; second, a 
breech-loading mechanism which receives the cartridge 
and explodes it by means of a striking or firing pin; 
third, a smokestack or funnel which is a continuation 
of the breech-loading member and serves as an outlet 
for the gases; and fourth, a sheet of iron measuring 
three to four meters (9 to 12 feet) long, surmounting 
the cannon and passing through the roof of the shed 
that serves as a shelter for the cannon and its op- 
erators. 

Following the discharge of the cannon, there escapes 
from the stack or funnel a whirling shaft of air which, 
according to a French authority, M. Vermoret, brings 
about certain changes in the atmosphere. The con- 
densation produced by the discharge modifies the un- 
stable electrical state of the hailstones that compose 
the clouds most feared by the agriculturists. Whatever 
may be the merit of these theories offered in explanation 
of the action of anti-hailstorm fact re- 
mains that this odd artillery is serving its purpose well, 


The Preparation of Frozen and Dried Eggs 

HE frozen and dried egg industry, declares a new 
publication of the Department of Agriculture, is a 
distinct 


cannon, the 


permanent one because it meets a economic 
need. Many eggs which could not stand long shipments 
may be preserved as wholesome food by freezing them 
out of the shell or by drying. In the beginning, how- 
ever, there was a natural popular prejudice against 
the business, which was increased by 
the ignorance and carelessness of some 





too short, and the “ Sphinx,” with decks 
cleared for action, keeping close to shore, 


sped fuil steam ahead. Five minutes 
later another shot fell closer. At 1:45 
P.M. the range was fairly well estab- 


lished by the Red cruiser. The “ Sphinx ” 
slowed down and steamed slightly sea- 
ward. The next shells fell ahead. 

At 1:55 the “ Sphinx ” took full speed 
and in five minutes turned the point at 
King’s untouched, en- 
tered the bay. 

The next fire action on 
part was at 2:10; a shell dropped into 
the bay; but the Blues paid no attention, 
either from the shore or from the gunboat 


Lighthouse and, 


the enemy’s 


behind Thompson's Island. 

At 2:40 the enemy torpedo boats on 
both ends of their line dashed forward, 
one headed for the northern, the other for 
the southern entrance of the bay. Five 
minutes later the “Eagle” opened fire 
upon the nearest torpedo boat—the sec- 
ond shell was a hit and the southern Red 
torpedo boat was disabled. The “ Eagle” 
then steamed slowly up and down behind 
the island, firing at intervals. When a 
second torpedo boat was hit the battle 
cruiser steamed forward and a random 
shot fell on the “ Eagle’s” deck, causing 
serious damage. 

Utilizing the lull in the situation, the 
Red cruiser boldly dashed forward, and 
ten minutes later reached the entrance at 
King’s Point. At almost the same time 
the first transport was torpedoed by the 
Blue submarine, but the effect of the ex- 


plosion was not immediately felt. With 
the intention of beaching the sinking 


boat, it was sent forward at full speed 
toward the shallow waters near the isl- 
and. 


The Red battle cruiser, instead of keep- 


Two torpedo boats stood by. 


ing its course toward Murphy’s Point, 
turned close inshore, when the hidden 
Blue coast battery from Wyola Hill 


opened fire. 








of the pioneers. It under these 
conditions that the Department of Agri- 
culture undertook a study of the prob- 
lem in order to lay the groundwork for a 
scientific preparation of an extremely per- 
ishable product. Some of the results of 
this study have just been published in a 
professional paper, Bulletin No, 224, “A 
Study of the Preparation of Frozen and 
Dried Eggs in the Producing Section.” 
The eggs commonly used by reputable 
firms for breaking are small or undersized 
eggs and dirty, cracked, or shrunken eggs. 
To the trade these are known as ‘ 
They are not to be confused with eggs that 
are unfit for human use, such as the classes 
known as black, white, mixed, and sour 
rots, green whites, eggs with stuck yolks, 


was 


‘seconds.” 


musty and moldy eggs, blood rings, ete. 
These should be rejected entirely or else 
used for tanning purposes only. Eggs with 
a bad odor should be rejected absolutely. 

Careful candling before the eggs go to 
the breaking room is one of the principal 
points upon the importance of which the 
new bulletin insists. Careful candling ts 
not only necessary to prevent the use of 
unfit eggs, but it will also prevent the 
waste of a number of perfectly good eggs 
otherwise be rejected. In 
well 


which might 
order to insure that the eggs are 
candied, the bulletin 
system by which the work of the individual 
candler may be checked. Eggs that it is 
found difficult to grade should be set aside 
by the regular candlers for examination 
by an expert. Furthermore, the 
should be graded again when out of the 
shell, for certain kinds of infection can 
only be detected when the eggs have been 


recommends some 


eggs 


broken. When grading eggs out of the 
shell, only two grades should be recog- 
nized—food eggs and tanner’s eggs. 

The production of frozen and dried eggs 
is primarily an industry for the egg-pro- 
ducing sections, Many that 


eggs 


now 








Owing to the small caliber of the coast 
battery, its guns were silenced in 30 min- 
utes. 

(Concluded on page 564) 


A typical anti-hailstorm gun used to protect crops in France. 
breech-loading mechanism, a tripod, and a large funnel which passes 


out through the roof of the shelter 


It consists of a 


reach the large consuming markets in a 
totally unfit condition could be saved and 
a large portion of the annual waste elim- 
inated if they were treated in time. 
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Recent Improvements in the Transmission of 
Steam Through Underground Conduits 


W ITHIN recent years there has been a tendency in 
leading cities to replace individual heating plants 


with central power stations from which heat and power 


can be supplied to a arge 
group of buildings. In many 
instances these central power 
Stations distribute the heat to 
a number of consumers by 
means of he vater or steam 
passing through conduits 
laid beneath the streets, 


much in the seme manner as 
the supplying of water and 


gna But there is this differ 


ence, however, that in the in 
stance of either hot water or 
steam the problem of convey 


ing the heat involves a num 
ber of additional problems. 
prominent among them the 
provision for expansion and 
eontraction of the pipes, and 
the maximum of insulation in 
erder to minimize the loss of 
heat incurred in conveying the 
hot water or steam for any 
distance 

A Southern manufacturer 
of clay sewer-pipes has lately 
forms of 
conduit and supports for the 


evolved linproved 


proper tnstallation of steam 
or hot-water pipes beneath 


streets in cities, or under 








the absolute zero of temperature, and the introduction 
of vacuum-jacketed flasks for the storage of liquid 
gases—the Dewar flasks which were the forerunners 
of the vacuum bottles of everyday use—has been 


conducting a series of remarkable experiments with 





——! 


“black ” it is not meant that the film is black in color; 
quite to the contrary, it is perfectly transparent, al. 
though it appears black in reflected light. The ques. 
tion arose whether soap bubbles were intrinsically up- 
stable or whether they merely collapsed because of con- 

tamination by either the 


liquid used or the air. By 














way of answer Dewar placed 
a bell jar 9 inches in diameter 
on the lecture table, and near 
the bottom of the jar placed a 
“black” soap film to form a 
perfect horizontal partition, 
A bubble was then blown in- 
side the bell jar. 

On Friday evening, March 
24th, after a record career of 
more than five weeks, the 
It had 
exhibition at the 
laboratory of the institution 
and attracted a large number 
of visitors. It is believed that 
the bubble would have lasted 
for a much longer period had 
it not been for the vibration 
of the laboratory engines pro- 
ducing liquid air. Dewar has 
blown 


soap bubble burst. 
been on 


other soap bubbles 


which have had unusual life. 
How an Inventor Success- 
fully Conducted an 
Infringement Suit 


HE final adjudication of 
the Perlman patent cever- 











ground ii 
and in 


country districts 
connecting various 
buildings of a factory group. 
For the sake of clarity, the 
conduit he has developed will be considered as consist- 
ing of two main members, the conduit proper and the 
supports within the conduit, which hold the steam or 
hot water piping. 

The conduit is made and shipped in complete sections 
the same as sewer pipe, but the sections are provided 
with open, dipping scores on the inside and outside at 


A conduit for the conveyance of steam, showing the 
expansion-compensating supports 


soap bubbles at the Royal Institution of London. 

Unlike the ordinary soap bubbles whose life is rated 
in seconds or possibly in minutes, the soap bubbles pro- 
duced by Dewar last for several weeks or months. Ina 
discourse on “Problems in Capillarity” it was desir- 
able to use the thinnest possible membrane, for which 
By the term 


purpose “ black” soap film was selected. 








two points diametrically opposite. The _ 


sections still intact are distributed along | 
the conduit trench and then rattled into 
halves with a hammer. Along and be 
neath the outside scores is a joint-shelf 
for the retention of cement when as- | 
sembling the companion halves, after 
the lower part has been laid and the 





heating pipe put in place upon the sup 


A soap bubble blown by Sir James Dewar, 
which burst only after five weeks’ time 








ports. For identifying the companion 
halves, suitable means of marking them 
are employed 

On all but very small pipes the sup 
ports are placed 10 feet apart. This 
introduces either three or four inter 


mediate sections, which have no means 





of holding pipe supports, between the 
f 


upon 


supporting sections. The number « 


intermediate sections depends 
whether the sections are 24 or 30 inches 
in length, or whether the pipe is so smal! 
as to require the supports to be less than 
10 feet apart to prevent sagging. 

The support sections of conduit are 
provided with two interior right-angled 
longitudinal ribs ip the lower half; that 


is to say, in the half carrying the joint 





The upper faces of these ribs 
the other faces 


shelves, 
are in the same plane; 


are parallel—standing vertical when the 


upper f 
far enough apart to give an ample roller 
base to safely support the sizes of pipe 


| 

_ | 

faces are level—and the ribs are | 
} 


to be carried The ribs are placed at a 


height which, added to the height af 
forded by the support, holds the pipe | 


far enough above the bottom of the con 


(Con vded on pege 563) | 
Soap Bubbies That Last for Months | aah 
TAMES DEWAR, the famous The demons 


YIR 
S acientist whose name has been close! 
associated with work on the liquefaction 
of the so-called permanent gases, re 


searches at temperatures approaching 


This device is used 
rim on the wheel and in locking it laterally to prevent displacement. 
operator of the machine siides frame 





ing a demountable rim is en- 
couragingly illustrative of the 
present trend of the bench. 
The patent was originally 
filed on May 21st, 1906, and was continued by a sub- 
sequent application made on the 29th of the month 
following. The patent was granted only after nearly 
seven years of argument and reargument in the United 
States Patent Office and the United States Circuit Court 
of Appeals of the District of Columbia, and finally 
issued on the 4th of February, 1913. It took that period 
for the inventor, Louis H. Perlman, and 
his attorneys to enlighten the official 
mind and satisfactorily to demonstrate 
that certain seemingly simple structural 
features were capable of producing novel 
mechanical effects. The puzzling aspect 
of the matter is the involved commercial 
conditions arising from the fact that 
many thousands of demountable rims for 
automobile wheels were in service be 
fore Mr. Perlman’s patent issued in 1913. 
Millions of dollars were actually in- 
vested in the manufacturing plants en- 
gaged in turning out these up-to-date 
aids to convenience and pleasurable 
touring. 

When Mr. Perlman’s. patent issued 








trating machine used during the Perlman infringement suit to illustrate 

the dual action of the wedging bolts, and a diagram of its operation 

by Mr, Perlma: to exert force radially and laterally both in expanding the 

No matter whether the 

4 sidewise or vertically, the two indices give the same 

reading, thereby indicating that deliberate effort in one direction exerts through the wedge 
member a force of identical measure in a direction of right angles. 


three years ago, he found that he had 
a hard road commercially ahead of him 
even though the courts had sustained 
the originality and the priority of his 
invention in all particulars. Legally, he 
had a controlling patent, but even so he 
had to fight to win the fruits of his 
ingenuity. Therefore, he sued the 
biggest concern engaged in the manu- 
facture of demountable rims. Suit was 
entered in October of 1913, and not until 
the Sth of March of the present year 
did the courts finally uphold the paten- 
tee and issue an injunction against the 
infringer. The long-drawn-out prosecu- 
tion of the patent in the United States 
*atent Office and the protracted contest 
in the Federal Courts cost the inventor 
heavily; but he was convinced that he 
would win in the end, and therefore 
made sacrifices and battled on un- 
daunted. 





From a technical standpoint the con- 
duct of the suit, especially in its con- 
cluding stages, has been both instructive 
and interesting because of the skillful 
manner in which it was handled. It was 

(Concluded on page 563) 
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When you think of Asbestos you think of 


JOHNS- 


—because Johns-Manville is built on Asbestos—because Asbestos owes its 
present far-reaching development to the research and effort of this nationally 
known concern. 








Serves More People in'More Ways than any 


proof, time-resistant, insulating properties, has become an important factor in 
building materials, electrical devices and power plant specialties. It has been 
powdered, twisted, spun and even woven into textiles and fabrics. In the 
theatre curtain that makes the public’s pleasure safe—in the fire-resistant roof 
that everywhere protects modest homes and mammoth buildings—in industry 
where it has become indispensable, Johns-Manville Asbestos is recognized as 
the mineral of many marvels. It is destined to serve as an even greater utility 


Today, through Johns-Manville, this wonderful mineral with its unique fire- 
through the ceaseless effort of this institution. j | 


JOHNS- MANVILLE ASBESTOS PRODUCTS INCLUDE: : | 


Brake Lining Electric Insulation Furnace Cements Mill Board Pump Valves Table Covers 








Brake Blocks Ebony Wood Fuses ( Noark) Moving Picture Booths Roofings (Built-up, Ready, Telephone Blankets 
Cloth Felts High Temperature Cements Packings (Steam, air, water Corrugated and Shingles) Theatre Curtains 
Clothing Fibre Incandescent Lamp Thread and ammonia) Ropes Transite Wood : 
Cloth Belts Filtering Films Lead Joint Runner Paper Smoke Jacks Twine f° } 
Cord Flat Iron Rests Lumber Pipe Covering Stove Lining Ventilators F 
Write for general catalog covering these products in detail. Address nearest J-M Branch ; 
> 
10 Factories H. W. JOHNS-MANVILLE Co. 53 Branches 
Akron Birmingham Cincinnati Dayton Galveston Indianapolis Memphis Newark Philadelphia St. Louis San Francisco Tulsa 
Albany Boston Cleveland Denver Havana Kansas City Milwaukee New Orleans Pittsburgh St. Paul ’ Seattle Washington 
Atlanta Buffalo Columbus Duluth Houghton Los Angeles Minneapolis New York Portland Salt Lake City Syracuse Wilkes-Barre 
Baltimore Chicago Dallas El Paso Houston Louisville Nashville Omaha Rochester San Diego Toledo Youngstown 


THE CANADIAN H. W. JOHNS-MANVILLE CO., LIMITED, Toronto, Montreal, Winnipeg, Vancouver 
































560 SCIENTIFIC AMERICAN May 27, 1916 


RECENTLY PATENTED INVENTIONS | object of the present invention is to improve] in spaced relation to the sides of a folding { livers, and wherein the feeding of the carbid to 





























These columns are open to all patentees, Th threshers of the indicated character, partic-| case; provides supports to prevent rotation of the generator is controlled directly by the 
notices are inserted by special arrangement | ularly wore refere -_ to the simplicity and] the cigarettes; provides a mounting for said | movable part of the gasometer. 
satis. tat baniamhen ‘Terme em application t yn pening ‘ vant : en pn Bane mrp means nse me b A meg Pewee bend opie ‘ . AS HEATER FOR FURNACES. —R, Korx, 
the Advertising Department of the ScrenrTiric | . . a © — es is © care of W. Korn, 120 Center St., Now York 
AM} , SILO BLOCK.—L. MecNurr, 28 S. Walnut | medium relation of said support thereto for] N, Y. This improvement provides a heater 
St “Sen a St., Brazil, Ind. This improvement provides a | 4! degrees of spread thereof. adapted to heat the water in a jacket sur. 
: construction of block of plastic material capa- BOOK COVER PROTECTOR.—G, Fortune,| rounding the fire space of a boiler; provides 
Pertaining to Apparel } ble of hardening and a method of reinforcing | Cincinnati, Ohio, This invention relates to] @ heater and means for controlling the sam 
HOOK AND BY! BE. R. Tivron, JR., care) the individual blocks and locking them to-]| book protectors for the backs and covers of| to maintain at relatively small gas pe 
}. S. Larkin, 66 } th St. New York,| gether in superposed courses to form a cir-| books, and one of the principle objects of the] iture the initial heat produced by the heater: 
N. 3 rhis invention | for its object to ir wall capable of resisting any reasonabk provides means for more fully graduating 
' i n hook a whi 1) ‘ ked expansion stress = the heat maintained in the fire space of a 
hing t! = wo : + ich) GRAIN SHEAF SHOCKER.—J. P. Hirverr, oiler ; and provides ring heaters having means 
a Be . - 5a sed! Route 3, Box 100, Hillsboro, Kan, The devic¢ for introducing the fuel at opposite ends there. 
“7 - . , eneret! _ may be attached to a grain mowing and bind of. 
, ; a . , nstructi " lat tandites co és. to teaved heeetth. and to ODORLESS CREMATORY.—A, C., FELTON, 
~ ‘ ,| receive the sheaves of bound grain as they art | Jn, address Nye Odorless Crematory Co 
slags : = om and discharged by the binder. Carriers carry the } Georgia Casualty Bldg., Macon, Ga. An object 
‘ ured sheaves of grain rearwardly and deposit them of the invention is to provide an efficient 
BUTTON PROTECTOR.—W. M. BARNES,| closely together thus forming the shock. Th« al device, this efficiency being obtained by utiliz- 
681 Tremont St., Boston, Ma rhe construc carriers are operated from the driving mech F< ing the heat of certain gases which would 
tion in tht ‘ lapted to fit over a but-] anism of the mowing and binding machine. otherwise pass up the flue or chimney, by 
‘ ' Pp the Fretas member therelor Of General Interest SE ne conducting these hot gases underneath the 
= ae oe O 25 WS pRevecs SELF-LEVELING BERTH.—R. H. Harman, “ night soil pan of the crematory, before the 
the button against accidental breakage. The Box 194, Chester, Vt. This invention relates l Sine products of combustion are permitted to es. 
enerally to berths for use on ship-board, and fs sen's cape. 
s particularly to a self-leveling berth, the BOILER FLUE CLEANER.—A, R. Urprp 
object being to provide a berth having a rel BOOK COVER PROTECTOR and F, P, Unrie, 7808 Quincy Ave., Cleveland, 
atively short swinging movement as compared Ohio. In this invention use is made of an 


invention is to provide a simple protector 





to that of tl 
parts, and having in addition thereto a lateral 


adjacent tilting or swinging 2 : apparatus for forcing a mixture of steam, air 
of fabric or tape of strong paper, and in ’ 

: 7 5 : different sizes, said protector having pockets 
ly tilting movement by which it is maintained 


in a level position at all times. 


at the corners for receiving the corners of the 
cover of the book, thus providing a protector 








x TOOTH BRUSH HOLDER.—G. Lunpy, 109] which is easily connected to the book, and 
8. Warren St., Madison, Wis. This invention | which will extend entirely over the back and 
provides a tooth brush holder having walls, | cover of the book. 

BUTTON PROTECTOR. and a cover which extends beyond the walls} SAFETY BOTTLE.—C. H. Rveccer, 128 
: but does not contact therewith at all points, | Henry St., Hasbrouck Heights, N. J. This im 
invention provides a protector for buttons! so that there may be a circulation of air provement provides a structure which will al 


, } 


formed with a slot merging into a recess which/ within the holder, to dry the tooth brushes | ways indicate to the purchaser whether or not 
accomodates a button, the protector betng | which are inserted at the open bottom of the | the original contents is in the bottle. It pro 
adapted to prevent the accidental breaking of} holder, and are supported on a rack within the | vides a bottle with a neck and breakable top 
the butten when beating a garment carrying | holder. portion and a filling aperture at the bottom. 
the button FILTERING PRESS.—G. Brown, 84 W. LEAF FOR SAMPLE BOOKS.—C. GREEN, 

HOSE SUPPORTER.—C, J. Hausen, 368 W.| agra St.. R. 44. Y. M. C. A., Bayonne, N. J.| 78 Walker St., New York, N. Y. Mr. Green's in 
50th St. New York, N. ¥. The object of this/ 1p this case the invention has reference to| vention relates to devices for displaying sam 
invention is the provision of a new and im ples, and more particularly to a sample book 
proved hose supporter, arranged to securely of the “loose-leaf"’ type, and it produces a 
flexible leaf so constructed that the samples 
may be mounted upon one or both members 
thereof as desired. 

PICTURE FILM PERFORATOR.—H. A. 


grip the hose without danger of tearing the 
same and to allow of conveniently engaging 
the supporter with the hose or disengaging it 
therefrom. 





COLLAPSIBLE GARMENT HANGER AND WISEMAN, 311 Sackett St., Brooklyn, New York, 
COLLAPSIBLE BRUSH THEREFOR.—W. M. FILTERING PRESS N. Y. Among the objects of this invention is 
Srieseirz, 465 Jamaica Ave., Astoria, L. L, the provision of a combined moving picture 


New York, N. ¥. The invention provides a filtering presses and relates more particularly| camera and punching device, said punching 
construction wherein the hanger is collapsible to a press whereby wax can be separated from] device serving not only to perforate the film, 
or foldable and the brush is likewise collaps-| ™imeral oils. The object of the invention is] but to actuate the film in step-py-step move 





ible or foldabl It provides a construction| the provision of a simple, strong, inexpensive,| ment with respect to the camera lens. ; 

which may be easily and quickly folded to} 44 efficient filtering press whereby wax can| BOTTLE STOPPER RETAINER.—H. V. Se 

every space whereby the same is adapted to| %e separated from oil continuously, and not| CLavseN, 29 Broadway, New York, N. Y. The and sand through a flue to clean the same 

easily fit in the pocket of an ordinary coat. periodically as is done now. main purpose here is to provide means for] the apparatus including a steam injector con- 
BUTTONHOLE.—A. L. Jonmnson, care of BARREL FOR SHOTGUNS AND RIFLES.| holding the seals in such manner as positively | nected with a source of steam supply and a 

The Pacific Kaitting Mills, Inc., 163 Jackson —F. B. Warner, 96 Chambers St., New York,| to compel the cutting or breaking of the rib-| sand and air suction device connected with the 

St., Seattle, Was his invention provides a] N. ¥. The object here is to provide a new bon, twine, or wire, whereby use thereof, after | gaid injector and with a sand supply and a 


buttonhole that will permanently maintain its| 224 improved barrel for shotguns and rifles) once opening the bottle, is positively pre-| sand and air suction device connected with 
form and original size during the life of the} Which is highly ornamental in appearance, is} cluded, thereby prevetiting the re-use of the} the said injector and with a sand supply 
garment, and which is particularly adapted for| ot Hable to become pitted through the action bottle by dishonest persons in an effort to] and with the atmosphere to cause sand and 
use in knitted goods or other fabrics which are| of nitric or other acids incident to the use of} vend a spurious article under the label of the] air to be drawn by the action of the steam 








in themselves subject to stretching and afford| *mokeless or nitro powders in the shells fired| original commodity. into the said injector to be forced by the 
a relatively unstable foundation for the stitches} by the gun or rifle. Hardware and Tools steam into and through the flue or pipe to 
comprising the buttonhol COPY HOLDER.—J. McNamara, 150 Nas- WRENCH.—D. ©. Brunner, 8. 2916 Divi-|] be cleaned. 
Pertaining to Aviation sau St., New York, N. ¥. The object of the | sion St., Spokane, Wash. An object here is to} FIRE POT FOR STOVES AND FURNACES. 
HOVERING FLIGHT AEROPLANE 8ys-| invention is to provide a new and improved | provide a wrench in which approximate ad-| —A, Ounemvus, care of Excelsior Stove Mfg. 
TEM.—J. McCurry, 4406 Franklin Ave., Phil-| copy holder for the use of stenographers and | justment of the jaws may be effected by a] Co., Quincy, Ill The invention relates more 


adelphia, Pa. ‘This inventor provides an aero-| other persons, and arranged to permit its use sliding movement, and in which an effective} particularly to a fire pot, the object being to 
gripping action of the jaws on the work will) provide a fire pot in the use of which the 
be automatically effected by a bodily pivotal hydrocarbons escaping from fresh fuel will be 
movement of the two jaws and the adjacent! petter consumed within a stove or furnace, and 
portions of the respective shanks. | the waste of heat units, so often amounting to 

PUNCH GAGE.—C. 8S. CHrisTENSEN, Chris-| a considerable percentage of the total heat 
tiania, Norway. This invention has reference| efficiency of the fuels, may be reduced to a 
to punches for making detents in desired| minimum. 
articles, and has particular reference to| RADIATING FIRE BOX FOR  FIRE- 
PLACES.—A. A. JANNEY, 728 South Perry St. 
Montgomery, Ala. This improvement has ref- 
erence to open fire places for dwellings and 
other buildings, and more particularly to a box 
so constructed as to provide a heater for 
feeding a constant supply of heated fresh air 
to a room and also utilizing a large percentage 
of heat which would be ordinarily wasted. 

Household Utilities 

FLY SWATTER.—A. R. LavBenstein, Ash- 
land, Pa. This improvement provides a fly 
swatter arranged te permit the handle and the 
swatting member to readily assume angular 
positions one relatively to the other to cause 
the swatting member to lie flat on the surface 
on which a fly or other insect is swatted, thus 


plane system comprising a platform for sup 
perting passengers, this platform being sus 
pended from aeroplanes flying in the air and 
having auch movement relatively to each other 
and te the earth as to enable the platform 
to bover In the alr. By this means passengers 
supported by the platform are maintained if 
desired at a particuia: point for a long time. 
Electrical Devices 

SOLENOID SWITCH E GENGENBACH, 
eare of Shore Instrument Mfg. Co., Ww 
22nd St., New York, N. Y¥. The invention 
ates to an electro-magnetically operated 








switch and mere particularly to solenoids COPY HOLDER. 
of the iren-clad type It simplifies and im 
proves the operation of the devices referred to| on a table, desk, or other support with a 
so as to be reliable and efficient in use and| view to hold a note book or other copy in a 
so designed that the housing in which the] position desired by the copyist for conveniently 
solenoid is mounted may be made of sheet| copying the matter from the copy. 
metal. EMERY WHEEL REST.—R. E. Hovenron 
ADVERTISING DEVICE AND THE LIKE.| and M. J. HANLon, Cliftondale, Mass. This in 
H. K. WHasers, Park Mansions, Knights-| vention relates to emery wheel rests, and the 
bridge, London, England. The present inven-| object thereof is to prevent the jamming of the 
tion relates to means by which an apparatus! tool between the rest and the wheel, which PUNCH 





GAGE 
which is termed a “selector” and which is preventing the escape of the fly or insect. 

providing a punch for forming the drill PIE CRUST CRIMPER.—M. R. Becket? 
centering holes in metal being formed into a/ and W. J. Rirrer, address the latter, Wilcox, 


provided in connection with each frame or the 
like at the exbibiting station is set according 
to requirements in such a way that when the 
er equivalent device in the frame 
tion or released, it is automatically 





die, and the main object thereof is to pro-| Pa. This invention provides a pie crust 
vide a gage for the punch which will insure| crimper by means of which the crust of a pie 
uniformity in the distances of the centering | may be readily and permanently crimped, and 
holes from a given line and from each other. marked to indicated points at which cuts 

LATCH LOCK.—K. PrazMo, 346 E. 9th St.,| should be made for dividing the pie into 
New York, N. Y. This invention relates par-| equal parts, means being provided on the 
ticularly to locks of that type in which the| crimper for accommodating any bulging which 
bolt is capable of being thrown from the| might occur in the upper crest as a result 
normal latch position to locking position, or | of overfilling the pie. 





band or 
is set in mm 
stopped by the selecting apparatus when it 
omes inte the proper position for exhibiting 





the required letters, numeral, device or thé 
ike 

SUPPORT AND GUARD FOR TELE 
THONK WIRES a Wetcu, Decorah 








Iowa, In the present patent the invention| vice versa, by a key. It provides a novel} FLUSHING DEVICE.—N. J. Gonpotr, 703 
relates means for the support and pro-| form of stop catch for the bolt, whereby the| State St., New Orleans, La. The improvement 
tection telephone wires crossing under | same can be locked against movement in | resides principally in a retaining means to 
high voltage electric transmission lines, the | EMERY WHEEL REST. either normal or unlatched position. engage the float-carrying structure and retain 
purpose being to prevent the broken high volt Heating and Lighting the float in depressed position, to prevent the 
age wires from making contact with the tele-| causes the breakage of the emery wheel and GENERATOR. —L. E. Howarp, Yamhill,| 98+ from. rebounding, without the employment 
prone wires. frequent injury tu the workmen. It provides] Ore, ‘This invention provides a generator for | of adventitious locking means, the continued 


Of Interest to Farmers a simple, convenient, strong and easily adjust-| generating acetylene gas from a@ mixture of lowering of the float due to the emptying of the 

PEA THRESHER AND HARVESTER.—G.| ®le rest for emery wheels and whereby work- | caicium carbid and water, wherein a generator | t#2%, serving to release the float from the re- 

E. Prrremagp, Elizabeth City, N. C. This| img on the wheel is rendered safe. is provided comprising a container for holding | t#!neT, leaving the float free to rise as the tank 
thresher and harvester is of the type of ma CIGARETTE CASE.—A. A. Mircuett, care | water, and having means above the water for| ®8@in fills. 

cuine, a® example of which forms the subject | of Woods & Chattelier, Inc., 315 5th Ave., New | feeding carbid to the water in the container, | MILK BOTTLE HOLDER.—R. T. UNDER 

of United States Letters Patent, No. 1,117,904,| York, N. Y. This invention provides supports | and wherein a gasometer is arranged adjacent | woop, 1355 Maryland Ave., N. E., Washing- 

formerly granted to Mr. Pritchard. The prime| for individual cigarettes, for holding the same} to the container to which the generator de- | (Concluded on page 
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Trace Marks 
DESIGNS 
CopyricHts &c. 


INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured. 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 





Ours is the Oldest agency for securing 


patents; it was established over seventy 
years ago. 
All patents secured through us are de- 


scribed without cost to patentee in the 
Scientific American. 


MUNN & CO. 


233 Broadway Woolworth Buildmg New York 
Branch Office: 625 F Street, Washington, D. C. 











Annual Subscription Rates for the 





Scientific American Publications 
mile: GS DOP’. <.o 640 deeeseseseeeeeeed $3.00 
Postage prepaid in United States and possessions, 

Mexico, Cuba and Panama 
Subscriptions for Foreign Countries, one year, 
postage prepaid, ree Seer ee $4.50 
Subscriptions for Canada, postage prepaid .... 3.75 
The Scientific American Publications 
| 
Scientific American (established 1845).... $3.00 
Scientific American Supplement (established 
1876) o6eeesees eceece 5.00 


The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 

Remit by postal or express money order, bank 
draft or che 


Classified Advertisements 


column is 75 cents a line. No less 
than 12 lines accepted. Count 
All orders must be accompanied 


Advertising in this 
than four nor more 
seven words to the line. 
by a remittance. 





BUILD GRANDFATHER’S CLOCKS 

WE FURNISH FREE blue prints and instructions; 
clock works complete with dial, pendulum, gong, etc., 
$5.00; others with chimes, all prices. Clock Co., Nice- 
town, Philadelphia. 


EXPERIMENTAL WORK, ETC. 
INVENTORS: EXPERIMENTAL WORK a specialty, 
machines, devices, and models perfected and built. Long | 
experience insures best results at moderate cost. L. I. 

Darby, 180 Mulberry Street, Newark, N. J. 


MECHANICAL WORK OR WOOD WORK 


MECHANICAL WORK or Wood Work Solicited. 
Philadelphia Clock Factory isin a position to take on ad- 
ditional high grade cabinet work, band sawing, jig sawing, 
fine wood carving or manufacturing of small specialties. 
Clock Co., Nicetown, Philadelphia. 


PATENT FOR SALE 


BOOK COVER PROTECTOR—A present-day need. 
Schools, Libraries and Homes will demand them. For 
illustration see page 560 For further particulars address 
Geo. Portune, 4244 Franklin Ave., Norwood, Ohio 








Cy Just Published | 
MOTORCYCLES “Me Oat 
otorcyclies, 
SIDE CaRs Side Cars and 
Cyc LECARS Cyclecars 
ocie Construction, Management, 
Repair : : 
By VICTOR W. PAGE, MLE. 
5x7 inches. Cloth. } 





550 pages, 339 illustra- 
tions, 5 folding plates. 
Price, $1.50 postpaid 
A complete, comprehensive and non-technical 
i treatise describing fully all leadin types of 
: lighter self-propelled vehicles, their ¢ esign, con- [ 
struction, maintenance, operation and repair. 











This work traces the motorcycle from its 
earliest forms to the approved models of 
the present day. It outlines fully the oper- 
ation of two and four cycle power plants 





and all ignition, carburetion and lubrica- 
tion systems in detail. Describes all rep-/ 
resentative types of free engine clutches, 


variable speed gears and power transmis- 
sion systems. Gives complete instructions 
for operating and repairing all types. Con- 
siders fully electric self-starting and light- 
ing systems, all types of spring frames and 
spring forks and shows leading control 
methods. 


i 
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' 
3 
f 






The prospective purchaser and novice 
rider will find the descriptions of various 
engines and auviliary systems easy to un 
derstand ; the repair hints, suggestions for 
+ locating troubies and operating instructions 
: invaluable. 


The Dealer, Mechanic, and Expert Rider 
will find this treatise a@ work of reference 
without an equal. 

The chapters on cyclecars give all the in- 
formation needed to understand the con- 
struction and operation of this latest devel- 
opment in the field of self-propelled vehicles. 


MUNN & CO., Inc., Publishers 
233 Broadway New York, N. Y. 
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How Guns Are Blown Up 


(Concluded from page 554) 
of the without doubt, hun- 
dreds of rifles have been ruined by get- 
ting enough mud in the barrel to bulge 
or burst it. 


great war, 


In the case of the shotgun, while prac- 
tically every obstruction that occurs in 
the barrel enters from the muzzle and is 
the result of carelessness, yet there is the 
possible exception of a wad turned side- 
ways in the loading of the shell, driven 
only part way up by the failure of the 
powder gas to exert full strength upon 


it, and then sticking in the choke. A 
quarter-inch felt wad turned squarely 


across the tube at the choke offers enough 
resistance conceivably to check the shot 
and set up wave action of the gases at 
a very thin part of the tube. 

There the 
grave contingency of the accidental load- 
ing of a 20-bore shell into a 12-bore gun, 
in which event the smaller slides 
down the tube until it fetches up at the 
choke. Needless to the resistance 
of a fully loaded 20-bore case, with its 
rim held at choke and refusing to go 
farther, is ample to blow up a barrel, and 
even though the gun be cylinder bored, 
the of the obstacle is ample to 
blow up the barrel. The danger is par- 
ticularly in the of the man 
who owns both 20- and 12-bore guns and 


is also very possible and 


case 


Say, 


weight 
great 


case 


carries shells for both in the same hunt- 


ing coat. It is se great that despite 
years of familiarity with firearms and 
with this very accident, I have twice 


dropped a 20-bore shell into a 12-bore 
chamber and had it slide down the barrel 
out of sight. Luckily, the error was de- 
tected immediately. 

In England the accident grew so com- 
mon that attempts were made to have all 
20-bore cases colored black by legal ac- 
tion, to guard the shooter against this 
error, with its never failing results, if a 
case then loaded under the 
impression that no shell had been put 
into the gun, and the shot is fired. 

The overload route to destruction is 
less peopled. There is in the shotgun 
situation the unhappy phase of two sorts 
of smokeless powder, loaded bulk 
for bulk with the old black powder, giv- 
ing the same ballistics, taking up the 
same room, and because of its bulkiness, 
obviating any of overload 
without showing in the lack of room for 
wads and shot. The other is “dense,” 
close kindred to high power rifle powder, 
very powerful and taking up little room. 
It is loaded by weight in special shells, 


2-bore is 


one 


possibility 


and for the 12-bore gun 24 to 26 grains 
is the standard. So little room 
take that a double load can be put into 
a case adapted to bulk powder and the 
difference not show at all. If some tyro 
gets hold of a can of this powder and 
goes to loading it through a bulk pow- 
der measure as he has been loading bulk 


does it 


smokeless, he gets an overload of more 
than twice as much of this dense stuff 
as can be safely shot in the gun, and the 
result is hard on the gun, and possibly 
on fingers, because then the blowup oc- 
curs well back on the barrel. 

While it is perfectly possible to blow 
up a gun through straight excess of pres- 
sure produced by smokeless powder burn- 
ing naturally and its work 
mally, yet most blowups from overloads 
come from abnormal action of the powder. 
Smokeless possesses the peculiarity that 
if subjected to more resistance than that 
for which it is calculated, and so burn- 
ing under far higher pressures than nor- 
mal, it may cease to burn at a rate com- 
paratively slow, with its gradual evolu- 
tion of gas, and instead detonate. 


doing nor- 


Detonation means the instant ignition 
or breakdown of the into its 
gaseous elements by a wave through it 
somewhat akin to vibration or the trans- 
mitting of sound through a solid sub- 
stance, like an iron pipe. Instead of 
burning normally and progressively, the 
entire charge is instantly resolved to its 
greatest possible volume of gaseous ele- 
ments with tremendous pressure, and nat- 
urally the rending of the containing walls 

(Continued on page 563) 


powder 





“Day Off” or “Day On,” 





Keep Cool in B.V.D. 
HETHER you hike for “‘the 


game’’ or the country, or must 
stay strapped to a desk, B.V.D. Un- 
derwear will give you more genuine 
comfort than you ever had before. 


Loose fitting, light woven B.V.D. 
Underwear starts with the best pos- 
sible fabrics (specially woven and 
tested), continues with the best 
possible workmanship (carefully in- 
spected and re-inspected), and ends 
with complete comfort (fullness of 
cut, balance of drape, correctness of 
fit, durability in wash and wear). 





If it_hasn"t It isn't 
This Red B. V. D. 
Woven Label Underwear 





(Trade Maré Reg, U.S, Pat, Of, and Foreign Countries) 


B.V. D. Closed Crotch Union Suits (Pat. U. 
S.A.) $1.00 and upward the Suit. B.V. D, 
Coat Cut Undershirts and Knee Length 
Drawers, 50c. and upward the Garment. 


The B.V. D. Company, New York. 


Copwate UA RUB by 
The BVD. Company 
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Stanley Core Box Plane 


Valuable Books of Instructionand Reference 


Seientific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furniture—Scientific American Reference Kook — 
Experimental Science—Handy Man's Workshop and Laboratory 


MUNN & CO., Inc., Publishers, Woolworth Bidg., New York 











For making circular core boxes. The 
sides of the Plane are at right angles, 
consequently the point of the Plane will 
always cut on the circumference of the 
circle when the sides rest on the edges 
of the cut. It will make tapered core 
boxes as well as straight ones. 




















As furnished, it will work semi-circles 
up to 5 in. in diameter. Extra sections 
at slight additional cost, enable the 
Plane to work semi-circles up to 10 in. 
in diameter. 


Price as Illustrated —$4.40 


If you are unable to procure this tool from your 
dealer write us direct. 


Address 
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and fall 
about FREE 
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ship, 







: you want. y 
particulars ditional ex pen 


PRIZE FISH 


caught and 


The Prize Winning Rods 
are perfect in material, workman- 
finish, actien and 
ability to hold the fish until netted 
‘Bristo! 
dealer 


design, 


“Bristol” 





Steel Fishing Rods be- 
Cause the action of the steel is ac 
quick that the wary wise “Big ones 
cannot get away before the hook ts 
driven home to stay 


19,000 dealers sell 88 different 

** from $3 
oeen't have the exact “Bristol” 
an order from us et no ad 
Thee Send your fishing photos 
OFFER. Write today. ss ectentiaeen - Brisa 


landed with 
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guaranteed three 
to $%. If your 








STANLEY Rute & Lever Co. 





New Britain, Conn. U.S.A. 














TRIPLEX BLOCK 


Standard in Construction, Service and Safety. 
Steel Chain, Steel Parts and Steel Load line 
give safety and reserve capacity. 
The Yale hoist book will help solve your problems 
THE YALE & TOWNE MFG. CO, 
9 E. 40th Street New York 
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(Concluded from page 560) 

ton, I. C. The tnvention has for its main 
or principal object the prevision of a device | 
of simple construction, and one which is easy 
to apply to the doorway of a house and which | 
can be cheaply made and sold, The device | 
is sanitary and out of the reach of ged 
marauders, such as cats, dogs and the like. 

CONVERTIBLE BED. L. B. Jerrcort, 
250 W. tith St.. New York, N. Y This in 
vention provides a convertible bed arranged to | 
permit of conveniently extending the parts 
lengthwise to form a bed or to fold the 
parts to take up little room and to allow of 
using the bed when in folded position as a 
davenport or a divan, at the same time mak- 
ing provision for convenient storing of the 
bedclothes or 

DRAIN AND WASTE PIPE CLEANER.—-W 
J. Croceer and Ih WatLace, P. O 
Box, 1574 This invention 
provides a weans waste and drain 


other articles 
LANCH 
Wash 
whereby 


Spokane, 


ad 
- 
/ 











DRAIN AND WASTE PIPE CLEANER 
pipes leading from sinks, wash basins, bath 
tubs and so forth, may be readily cleaned by 


the removal of obetructions therein, and in 
a short time and without any 


without the 


special amount 


of exertion and requirement of | 


special teols and of skilled labor It affords 
means whereby a direct water passage from a 
faucet or other water eupply under pressure, 


may be established to tl waste pipe or drain 
pipe, wherebc water may be forcibly flushed 
through the latter so as to carry away any 


obstruction 
Machines and Mechanical Devices 
BALL BEARING E. OLDFIELD, 535 Main | 
St Norwich, Conn. This improvement con- | 
sists of washer-like separators, interposed be 
tween the belis, each of said separators being 
hung 
rivets that 





centrally. and loosely on the pins or 
connect the said rings or plates in 
manner that is free to 
adjust itself to the varying positions assumed 
by the balls on either side of said separator. 
LOLLYPOP MACHINE H. W. Ernyy, 75 
Fulton St... New York, N. Y The invention 
machine for manufacturing lolly 
comprising means for mold 
of ma 
lump is 


such each separator 


provides a 
pops, the machine 
from a mass 
terial, and at the time 
being formed a stick is forced into it, the oper- 
ation continuing rapidly at a constant uniform 
speed and producing a uniform product 
CUTTING ROLL.—R. Burton, 26 Carmen 
St., New Brunswick, N. J. The inventor pro 
vides a cutting roil in which the steel cutting | 
into the peripheral 
wooden core, the core having metal 
mck of the knives to rest 
knives are held against inward 


ing the rapidly 


jumps 


each 


same 


knives are set or driven 
face of a 
foundations for the 
on, 80 that the 
movement, thus maintaining the cutting edges 
of the knives in true 

DUPLICATING DEVICE FOR TYPE-WRIT 
ING MACHINES. —H. W. Moriey, Angola, 
Ind. An object of this invention is to pro 


circular shape 




















DUPLICATING DEVICE FOR TYPE-WRITING Ma- 
CHINES 





vide a device for duplicating the work done | 
on a typewriting machine, which 
with the using carbon 


therehy eliminating the time necessary in in 


dispenses 
necessity of copies, 


serting and taking out carbon paper, elimin 

ating the cost of the carbon paper and doing 
away with the possibility of soiling the hands | 
of the operator by the handling of the carbon 
paper 

MITERING MACHINE.— G. M. Repp, care 
&. L. Parsons, 45 Rose St.. New York, N. Y 
Among the objects of this invention is to pro 
vide a machlae with delicately adjusted gag 
ing devices for the manipulation of a plurality 
of Dilanks such as rules or slugs of metal and 
sawing or mitering the ends of all of them at 
the same time and in a precisely uniform 
manner. 

WINDING DRUM FOR GLASS-DRAWING | 
APPARATUS.—8. B. Hensuaw, care of Char 
leston “Sindew Glass Co., Charleston, W. Va. 
This invention pertains more particularly to 





ing at will the 


|} bustion 
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a winding drum forming part of the hoisting | 


mechanism, the cable of which is connected 
to the vertically moving cage operating above 
the well or drawing chamber of the glass fur- 
nace and upon which the bait is seated to 
draw a cylinder of glass from the well just 
mentioned. 

PROPELLING MECHANISM FOR BOATS. 

J. H. Moon, 406 EB. 11th St., Portland, Ore. 
This invention relates to an improvement in 
boats, and particularly to an improve 
ment in the propelling mechanism of a vessel. 
It provides an endless propeller in the form 
generally of a chain having blades movable 
into different positions for acquiring the most 
advantageous results moving through 
the water, said blades being adapted to auto- 


more 


when 


0 


caus erent moment ~s 


PROPELLING MECHANISM FOR BOATS, 





matically assume the proper positions whether 
the chain be drawn in forward or in reverse 
position. It provides a propelling mechanism 
including an endless propeller chain and in- 
cluding means for manually transmitting power 
to the chain. River boats equipped with the 
propeller can run in the summer season when 
the water is so low that the double keels will 

bobble on the bottom of the river without 
injury to the propeller and at the same time 
the propeller has full power to drive the boat. 
rhe patent for this propeller is pending in the 
Patent Office. 

UNIVERSAL JOINT.—E. 8. Rortnson, 5308 
Bryant Ave., Oakland, Cai. This invention has 
particular reference to the manner of joining 
the sections of the housing thereof together. 
It provides efficient means for joining the sec- 


Canadian 


tions of the housing together whereby relative 
movement therebetween and resultant injury to 
the fastening bolts is prevented 

Prime Movers and Their Accessories 

EXHILARATOR FOR COMBUSTION EN- 
GINES.—H. P. Merre. and E. Werenp.Lanp. 
Address the latter, 815 Syms St., West Ho 
boken, N.' J. This invention provides means 





for admitting atmospheric air to the manifold 
of the engine and intermediate the explosion 


chambers and carbureter thereof, for increas- | 





EXHILARATOR FOR COMBUSTION ENGINES | 


air content of the fuel charge; 
provides means for manually varying and con 
trolling the proportion of air included in the 
charge; provides controlling the 
proportion in the manner mentioned in posi 
tion convenient for the operator; and provides 
means for dissipating the effect of a back fire 
of the engine. 

IGNITION DEVICE FOR INTERNAL COM 
BUSTION ENGINES.—F. V. Eastman, 109 
Ind Ave., South St. Petersburg, Fla. oer 
invention provides a device by means of which 
cheaper fuel oils for operating internal com- | 
engines used without the 
| 


means for 
| 
| 


may be 





IGNITION 


DEVICE FOR 
ENGINES, 


INTERNAL COMBUSTION 





usual ignition troubles heretofore arising from 
the use of such fuels. It prevents the deposit | 
of carbon which ordinarily occurs in internal 
combustion engines of the common type; and| 
provides means for preventing the disastrous 
effects of moisture upon the ignition aputens. | 

MIXING VALVE.—G. 8. 
lin, Pa. The invention pertains to mixing) 
valves for explosion engines, and the object | 
thereof is to provide a valve wherein the size | 
of the opening through which the gas passes 


Varenn, Frank- 


| can be varied to suit the particular conditions 


under which the engine will have to operate. 

ENGINE.—L. H. R. Roger, Bernheimer, 
Mo. This invention is of particular value in 
connection with power engines using steam, 





gas, air or other elastic medium, 
an engine cylinder built up in sections, each 
adapted to be inflated and deflated, so that 
the cylinder as a whole expands and contracts 
and thus applies power to a crank shaft or 
the like. 

Railways and Their Accessories 

POWER REGULATING DEVICE FOR 
BRAKES.—C. C. LayMonp, 518 Miami St., 
Marion, Ohio. The present invention has ref- 
erence to braking connections for railway and 
other vehicles, and more particularly to a 
construction for automatically increasing and 
decreasing the amount of power applied to the 
brakes themselves in conformity with the load 
in the car, 

TRAFFIC CONTROL SEMAPHORE.—A. A. 
ANDERSON, 80 W. 40th St., New York, N. Y. 
This improvement provides a traffic signaling 
apparatus, which may be seen at a distance; 
provides the apparatus with movable mem 
bers adapted for arrangement in correspond- 
with the understood as sig 
nifying certain intentions on the part of the 
operator thereof; provides a semaphore with 
a plurality of arms, provided with in 
dicating visible at night; and pro 
vides an apparatus with means for transmit 
ting visible signals to a distant station. 

RAIL JOINT.—R. T. BaGpy, Mascot, Tenn. 
The inventor utilizes the roller principle of 
load transmission whereby the track is made 
continuous, for bending, without 
destroying free movement of the ends of the 
rails with variations in temperature, 
eliminating “ low joints" and “ high centers,’ 
particularly eliminating “joint hammer,” or 
the noise heard when wheels are 
joints, reducing cost of track and rolling stock 
producing an easier riding track, 
working 


ence movements 


each 
means 


shear and 


crossing 


maintenance, 
and avoiding the possibility of nuts 
loose. 
Pertaining to Vehicles 
POWER TRANSMISSION.—J. S. WALLACE, 
Burlington, N. D. The invention pertains more 
particularly to a mechanism whereby power can 


be derived from an ordinary automobile for 
various purposes, as threshing grain, sawing 
wood, hoisting, pumping, generating electric 


current, and the like especially on farms. The 











POWER TRANSMISSION. 

invention improves and simplifies the construc 
tion and operation of machines of the character 
referred to so as to be reliable and efficient in 
use, and so designed that an automobile can 
be easily and quickly brought into operative 
relation with the apparatus. 

RESILIENT TIRE.—S. Srss, 117 E. 89th 
St., and A. Kaufman, 1596 2nd Ave., New York, 
N. Y¥. Among the objects of the invention 
is to provide a tire to take the place of the 
usual troublesome tire so commonly used on 
automobiles, motor cycles and other vehicles 
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RESILIENT TIRE 


An object is to provide a tire of a unitary 
and complete construction adapted to be ap- 
plied to or removed bodily from a wheeled 
rim of any standard or suitable nature, the 
new tire being provided with radially disposed 
coil springs of peculiar construction and con- 
nected to one another and to a rim portion of 
the tire by novel means. 

RESILIENT WHEEL.—P. Pieri, Bucking- 
ham Hotel, 5th Ave., New York, N. Y. The 
invention has particular reference to the con- 
struction of wheels intended especially for 
automobiles or other vehicles for the convey- 
ance of passengers or other loads. An object 
is to construct a vehicle wheel of peculiar form 
and possessed of special resiliency or ease of 
action under various loads or inequalities of 
roadway. 

TIRE PUMP.—H. F. Mo_Kensrr, 337 Forest 
St., St. Paul, Minn. This invention refers to 
air pumps, and provides a pump adapted for 
connection with pneumatic vehicle tires which 
will automatically maintain the air within 
the tire at a desired pressure by taking ad- 
vantage of the variations from mean pressure 
while a vehicle is being driven over the usual 
road inequalities. 

SLACK ADJUSTER FOR BRAKES.—A. 
Woops, Box 221, Vernon, B. C., Canada. In 


It comprises 





thereby | 
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this invention the brake rod and the Slack 
adjusting means have a non-turning, recipro- 
cating movement in one direction in response 
to a movement of the brake-applying means, 
and upon an abnormal return stroke due to 
slack, the slack adjusting means will be given 
a turning movement during a portion of said 
return stroke whereby to vary the total ef. 
fective length of the brake rod to regulate the 
slack. 

COMBINED DUMP CART AND MIXER.— 
L. L. Carter, 186 22nd St., Portland, Ore, 
Mr. Carter's invention is an improvement in 
concrete mixtures, and the invention has for 
its object the provision of a portable mixer 
of the character specified, wherein a cylindrica] 





COMBINED DUMP CART AND MIXER 


container is provided, having mixing vanes or 
blades, and mounted to rotate on a wheeled 
support, and having means for rotating the 
same, the support having a delivery chute to 
which the container delivers, 

AUTOMOBILE WHEEL.—F. M. Cross, Hua- 
dred, W. Va. The invention relates to an im- 
provement in automobile or other vehicle 
wheels, and more particularly to that type in 
which the resiliency is imparted to the wheel 
at the hub or center thereof. It provides a 
wheel having a stationary hub around which 
the wheel rim travels, the hub being provided 
with for imparting resiliency to the 
wheel. 


VULCANIZER.—J. B. Srrovup, Pass Chris- 


means 


tian, Miss. The invention provides a vul- 
canizer especially for use with automobile 
tires, wherein the vulcanizer is so arranged 











VULCANIZER FOR AUTOMOBILE TIRES, 


that the shoe or casing of the complete tire 
may be easily inserted for vulcanizing and 
removed, and wherein a number of inner 
tubes may be simultaneously vulcanized dur- 
ing the vulcanization of the tire. It so sup- 
ports a portion of the vulcanizer that it may 
be adjusted at a convenient height for working 
on the tire and to permit the vulcanizer to be 
adjusted for various sizes of tires, 


DESIGN FOR A FOLDER FOR GLASS 
PERCOLATORS.—R. Koun, 43 E. 19th St., 


New York, N. Y. In this invention the de- 
sign shows a post seated on a base. At the 
bottom of the former a thin arm holds a 


lamp and at the top of the post a heavy arm 
extends in one end of which is a ring shaped 
holder of the glass percolator. The design 


is exceedingly simple and graceful. 
DESIGN FOR A RUBBER PAD FOR 
| BOOTS AND SHOES.—H. P. Fovgut, 218 








Flushing Ave., Brooklyn, N. Y., N. ¥. In this 
ease the ornamental design for a rubber pad 
for boots and shoes, is shown in a _ side 
elevation and in an inverted plan view thereof. 

DESIGN FOR A GAS HEATER.—G. F. 
ReEzNorR, care of Reznor Mfg. Co., Mercer, Pa. 
The design is characterized by a body having 
a transversely rounded top and a_ vertically 
rounding member ranging longitudinally across 
the front of the body at the bottom of the said 
top, said member projecting beyond the sur- 
face of the top, and the said body presenting 
a broad open front below the said longitudin- 
ally ranging member. Mr. Reznor has invented 
another design for a gas heater which is 
characterized by a front view presenting the 
simulation of a plurality of logs disposed on 
an incline, one above another, with rustic 
standards beneath the lowermost log, and rus- 
tic members i between the said stand- 
ards. 





Note.—Coples of any of these patents will 
be furnished by the ScIENTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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pecause of the lack of time to start the 
projectile in the gun. : 

Dynamite, lyddite, shimose, trinitroto- 
june and kindred high are 
made to detonate by suitable violent ex- 
plosives in small volume, such as the ful- 


explosives 


minates or azides, while against this 
process is the slow, controlled, work- 
producing burning of the propellants 


ysed to drive the shot. It is under ab- 
normal conditions, such as excessive pres- 


that propellants cease to be pro- 


sures, 
pellants and turn high explosive. This 
js probably what happens when dense 


shotgun powder is loaded in double loads 
because very often such 
error will blow out the chamber 
at the thickest point and 
charge of shot clear out of the barrel. 

Automatic 
in the past been the children of trouble 
cartridge 


into a shotgun, 
walls 
not move the 
pistols and revolvers have 


because of the use by makers 
of a finely cut leaf explosive, 
little leaflets as thin 
paper having a great fondness 
each other and for anything to 
they may cling. So powerful is this pow 
der that it occupies but a very small part 


coming in 
as tissue 
for 
which 


square 
and 


of the space in the revolver or pistol 
cartridge. Three grains will drive the 
standard .382-caliber revolver bullet at 
more than the standard velocity. Be- 
cause of the “stickness” of this pow- 
der, it has the pleasant habit of occa- 
sionally failing to fall through the meas- 
ure when being loaded into shells, and 
leaving one cartridge with no powder or 
only part of a charge, while the next 


one profits (?) by the loss of the first one. 
The first one often drives the bullet only 
into the barrel, the next shot will 
bulge the barrel of the automatic pistol, 
which is very thin, setting it up into the 
slide or casing and effectually putting the 
gun out of business. 


where 


Recent Improvements in the Trans- 
mission of Steam Through 
Underground Conduits 

(Concluded from page 558) 
duit to clearance for 
coupled with flanges instead of couplings. 
In each rib is a pair of pockets some 8 
inches apart, with 
the other, to 
pipe support 


give pipe lines 


pair registering 
receive the fingers of the 
and thus lock them into the 
thereby prevent- 
out of place 
disturbance 


one 


predetermined positions, 
ing the support from creeping 
through chattering or other 
of the pipe in or out of service. 
of the supports would alter the distribu- 
tion of weight upon them and result, not 
unlikely, in the settling of the conduit, 
which would throw the pipe lines out of 
vertical alignment, the latter being an 
essential in realizing perfect drainage of 


Creeping 


the entrained water, preventing the ac- 
cumulation of water in “dips,” etc. The 
space between the ribs and below the 


supports forms a drainage passage per- 
mitting leakage or seepage to be carried 
away to the drain outlet without effecting 
the efficiency of the heating pipes. 

The supports are perhaps the more in- 
teresting feature of the heat-conveying 
conduit. In the single pipe-line support 
the weight is distributed to the conduit 
through four points. The plural line sup- 
ports, on the other hand, are anchored by 
bosses extending down into the rib-pockets 
and are supported by the cradle-plate 
bearing on the ribs the full length of the 
support at each side. The cradle portion 
of these supports—that which rests on 
the ribs or in the rib-pockets—has a de- 
pressed pocket with toothed racks and 
drainage holes. In this pocket is placed 
a toothed roller upon which rests the pipe- 
supporting saddle, having, on its under 
side, racks of teeth that mesh with the 
teeth on the roller. “ Keeper” flanges on 
the saddle extend dowr over the ends of 
the roller to prevent side deflection of 
the pipe line in either direction. In 
operation, the roller travels one tooth over 
the cradle racks and carries the saddle 
one tooth forward on the upper teeth. The 
saddle travel is, by this action, twice as 
fast as that of the roller on the rack in 
the cradle-pocket, and a roller clearance 
of 3% inches in the cradle-pocket there- 
fose canries the saddle and the pipe rest- 
ing upon it 7 inches—enough travel to 
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take care of all the expansion ordinarily 
necessary in practical work. Extraor- 
dinary expansion travel demands the sim- 
ple expedient of dividing the expansion 
element into two ranges. The teeth of the 
three elements of the support being in 
mesh, it is impossible for the roller to 
creep forward or backward through chat- 
tering of the pipe, or to skew forward or 


backward at either end. This insures the 
roller setting keeping its place _per- 
manently. 


It is claimed by the manufacturer that 
a pipe installed as outlined herein can 
never sag out of alignment; that the pipe 
at the supports, 
thus reducing the thermal loss to the ut- 
most degree, and that the pipe is held high 
and dry so that seepage cannot affect the 
efficiency of the pipe in the slightest, nor 
the leakage permanently soak the insulat- 
ing covering and so by its vapor destroy 
the efficiency of the heating line by con- 
densing the steam within. The pipe and 
covering being high and dry and a drain- 
age space being provided below it, under- 
ground drainage, usually so essential to 
any other forms of conduit, is not neces- 
sary with this in any but swampy or very 
wet ground, and generally then only as an 
extra precaution. 


can be covered entirely 


How an Inventor Successfully Con- 
ducted an Infringement Suit 

(Concluded from page 558) 
necessary to give the bench a 
hensive and a convincing grasp of the sub- 
ject matter. Mr. Perlman, realizing that 
the judges were not engineers, asked him- 
self how he could be made to understand 
the mechanical features if he were one of 
the court. The defense had cited no fewer 
than 150 patents and other 
ticipatory disclosures ; and their intention 
was to present and to discuss each of 
these in order to disprove infringement 
and, incidentally, to invalidate the claims 
embodied in the Perlman patent. Realiz- 
ing that the court might be confused by 
the mass of evidence, the inventor and his 
after much 


compre- 


alleged an- 


attorneys cleverly prepared, 
study, two striking exhibits. 

One of these showed graphically on an 
enlarged the eleven fundamental 
classes of rims covering the prior art, and 
then by nine other drawings on a like 
scale they illustrated the evolution of the 
art of demountable rims so far as was 
akin to the patent involved. Another 
bone of contention was the action of the 
wedges covered by the Perlman patent. It 
had been disputed that the adjustment of 
these sufficed to exert pressure in more 
than one direction. The inventor claimed 
that in seating these threaded wedges or 
taper-tip bolts he was able te accomplish 
a wedging effect radially and sidewise, 
thus tightening the rim circumferentially 
on the wheel while securing it so that it 
would not slide off. To demonstrate this 
dual action, the plaintiff devised a mech- 
anism that showed upon two graduated 
scales, set at right angles, that force ex- 
erted by an inclined plane, acting upon 
a point in space, to produce a desired 
pressure on one scale automatically at- 
tained the same measure of pressure upon 
the other scale. The veriest layman was 
able to see the drift of that mechanically 
established argument. 

Ordinarily, the plaintiff in an infringe- 
ment suit merely describes the features 
claimed by the patent involved and ex- 
plains their application or force. Then 
the defense proceeds to cite the prior art 
and to parade its array of supposedly an- 
ticipatory patents. In the Perlman suit 
there was a big battery of these, designed 
to hammer away at the plaintiff's case; 
but that formidable aggregation was 
largely spiked at the start by the course 
pursued in the opening address of plain- 
tiff’s counsel. The court was quickly 
familiarized with the prior art by refer- 
ence to the first eleven diagrams; and the 
nine other drawings alone covered the 
essence of the matter in suit. When the 
defense took up the case, the court 
promptly classed each patent as it was 
cited under one or the other of the eleven 
heads, and, as a result, only twelve out of 
the total number of patents were really 
the subject of argument. In short, the 


scale 























toatied in Three Days 
A Permanent All-Steel Building 


These substantial fireproof build- 
ings are great savers of time and 
money. Quickly erected and easy 
to take down and move from one 
location to another. The only tool 
required is a hammer, Held absolutely rigid 
by means of a simple locking device. More 
economical than wood—-never wear out and can 
be used over and over again. 


@yigin Steel teel 


Made from oe pressed steel 
panels—strong and permanent. Provided 
with steel sash, steel doors and steel-tile 
roof. Fireproof—approved by city build- 
ing departments. Weather- tight, sanitary, 
rigid. Especially suitable for garages, 
store-houses, factories, offices, schools, hos- 
— cottages, election booths, boat 

ouses, etc. Widely used by manufactur- 
ers, railroads, contractors, etc. 

Send for this Free Book 
Writefor this free book, learnall 
about Kahn Steel Buildings 
and the many uses. Shows 
the various styles and sizes 
and the simple method of 
erection. Address Dept. P-2. 


TRUSSED CONCRETE STEEL CO. 
Dept. P-2. + Youngstown, Ohio 
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HIS practical volume has been written with special reference to the re- 
quirements of the non-technical reader desiring easily understood ex- 
planatory matter relating to all types of automobile ignition, starting 

and lighting systems. It can be understood by any one, even without electrical 
knowledge because elementary electrical principles are considered before any at- 
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Your Country — 


needs you 


Ewery able-bodied man of good moral char- 
acter, between the ages of eighteen and 
forty-five, should consider whether it is not 
worth while to take his vacation this sum- 
mer in four weeks at one of the seven Federal 
Military Training Camps. 


These camps are located at— 

Plattsburg, New York—June, July, August, September 

Ft. Oglethorpe, Georgia May, June, July 

Monterey, California —July 

Salt Lake City, Utah—August 

American Lake, Washington—August 

Ft. Benjamin Harrison, Ind.—July, August, September 

San Antonio, Texas—June 
There will also be a camp for boys between 
15 and 18 at Plum Island, L. I., New York, 


in July. 

The United States government furnishes 
equipment and army officers for drill and 
instruction. 


There will be many compensations in the 
form of a real vacation, in addition to the 
satisfying thought that you are doing your 
duty by your country. 


Write to the Headquarters nearest you for 
full information, descriptive booklet, and 
enrollment blanks. 


Military Training Camps Association 
31 Nassau Street, New York City 
OR 
Officer in Charge, Military Training Camps 


AT 
Headquarters, Eastern Dept. Headquarters, Central Dept. 


Gevernors Island, New York Chicago, III. 
Headquarters, Southern Dept. Headquarters, Western Dept. 
San Antonio, Texas San Francisco, Cal. 














| plaintiff's counsel educated the court at 
the very start, and thus prevented con- 
fusion and saved time. 

There are probably 3,000,000 automo- 
biles in service to-day in this country ; and 
it is estimated that the factories will turn 
out 1,200,000 cars for the season here of 
1917. Approximately, 60 per cent of ex- 
isting cars and SO per cent of those build- 
ing for the American trade are designed 
to carry demountable rims. A set consists 
of five tire rims, four felly bands, and 
associate parts; and the present market 
value per set is in the neighborhood of 
$15. This contribution to motoring com- 
fort will, therefore, represent an annual 
business to the rim makers of anywhere 
from $20,000,000 to $25,000,000, allowing 
for repairs and replacements. No wonder 
the inventor has fought for his patent and 
defended his title since it issued a little 
over three years ago, 


A Machine That Picks Cotton With- 
out Injuring the Plant 
(Concluded from page 551) 
of the machine and returned to the center 
passageway, ready to pluck the cotton 
bolls from a fresh plant. The design of the 
picker points makes it impossible for them 
to be twisted together, hence the most 
vulnerable member of most cotton-picking 
machines is in this case perhaps the 
strongest. 

The cotton-picking machine described 
has been developed and perfected during 
the past few years. Aside from the feat 
ures already mentioned, it claims light 
weight—about 1,000 pounds 


War Game—XI 
(Concluded from page 557) 

The stricken transport reached shallow 
water just in time to be saved from sink- 
ing. The troops immediately began to 
land on Thompson's Island. 

The Blue torpedo boats, firing at the 
landing Red troops, retired toward the 
river. The “Sphinx” was put out of 
action by a shell from the Red cruiser, 
and limped into Hatfield harbor. 

At 5 P.M., under cover of a heavy fire 
from all the enemy war craft, the two 
transports steamed into the bay and 


breakwater and immediately began to 
land, with the help of boats and lighters. 

At 6 P.M. two battalions of infantry, 
with machine guns, were established 
across the small peninsula. 


Questions 

Question 1. The action of the Blue de- 
tachment under General G was purposely 
left out of the above. Supposing that 
General G was, at 2:40 P.M.. at the Sher- 
wood Field Club Building, observing the 
naval situation, what disposition would 
he make? 

Question 2. There is another Blue 
coast battery hidden somewhere around 
the bay. Why did this battery of 3-inch 
rapid fire guns remain silent? 

Question 3. Assume that the position 


small hill south of the railway bridge; 
when the transports put in to land troops 





what will the commander do, and will 
he open fire? Consider the Red battle 
cruiser, with its 12-inch guns, is at 3,500 





yards range. 

Question 4. Locate the position of the 
Blue forces at 5 P.M. 

Question 5. At what hour will the field 
batteries of the Blue forces open fire, and 
what will be their target? 

Question 6. At 6:10 an _ explosion, 
caused by a torpedo sent from the Blue 
submarine, sinks the battle cruiser of the 
Reds. What wil) happen? 


Answers to Questions in War Game X 
Question 1. When Captain B, with his 
company in the firing line, has approached 
to within 200 yards of the cemetery, which 
is defended by a platoon of Red infantry, 
he has decided to make the assault. First 
of all, he looks to see if all of his men 
have their bayonets fixed. He will then 
signal to his supports, upon whose aid he 
counts to carry through the assault. 





These men come forward on the run. As 


























they arrive the signal for “ cease firing” 





dropped anchor behind Murphy Point | 





of this Blue coast battery is behind the | 
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is given. Then, leading his men, Captain 
B orders: “ Follow me,” and the enemy 
position is rushed. 


Question 2. The enemy, driven from 


his position in the cemetery, can best be 
pursued by fire. Therefore a command 
to this effect will be given, 

Question 3. ‘Seeing the heavy reseryeg 
moving to assault the trenches, General 
G realizes that the enemy will attempt to 


pierce his lines near the small woods 


0 He imme- 
diately decides to open fire with his three 
guns, which have not yet been utilized 
by the Reds nor discovered by the 


south of the railway bridge, 


Blues, 
Since the artillery observing station fg 
also in the tower with him, he will sim- 
ply give his order to the artillery officer, 
The latter will immediately send word by 
telephone to the commander of the guns, 
giving him the target, the range and the 
deflection. 

Question 4. Considering that the Blue 
forces intend to penetrate the Red line 
near the small woods south of the railway 
bridge, the best place for the machine 
guns would be either to the right or to 
the left of the point where the assault is 
expected to be made. By a flanking fire 
the defenders of the trenches to be as- 
saulted can be held down to the last mo- 
ment. 

Question 5. “Goat Hill, 

“14 June, 19—, 9:00 P.M. 

“We will hold the present position, 

“Entrenchments will be constructed 
and position prepared along the Norris- 
ville-Pottstown Railway. 

“The commanding officer of the left 
flank company will send a squad of volun- 
teers to blow up the dam built by the 
enemy at the bridge over Conestoga 
Creek. 

“Cavalry remains as detachment re 
serve at the edge of Paoly Forest. 

“TI will be with the reserve.” 





War Game XII will deal with the 
strategical planning of a campaign and 
the working out of its tactical details, 


A Significant Automobile Record 

(Concluded from page 552) 
by the way, was made last year by the 
same driver, E. G. Baker, was 11 days, 7 
hours, 15 minutes; and the best record 
claimed to have been made by a relay 
team of four or five drivers is 10 days, 
15 hours, 

The route from Los Angeles was 
through Flagstaff, Ariz.; Albuquerque, 
N. M.; Trinidad, Colo.; Dodge City and 
Emporia, -Kan.; Kansas City, Mo.; St. 
Louis, and thence to Indianapolis, Ind., 
through Columbus, Ohio, and via Wheel- 
ing to Pittsburgh, and then to Philadel- 
phia, and through Trenton to Jersey City. 

The car used in this test was a regular 
standard model, fully equipped with top, 
wind screen and guards, and all the 
other fittings that are found on the car 
as it is delivered to the ordinary buyer. 
The crew consisted of but two men, E. 
G. Baker, the driver, who held the wheel 
the entire distance, and W. F. Sturm, a 
newspaper man, who is in no sense a 
mechanician ; but the lack of expert tech- 
nical assistance was no handicap, for it 
is asserted that not even a spark plug 
was changed on the journey, and the 
only adjustment made was of the car- 
bureter while in the mountains of Ari- 
zona to compensate for the excessive ele- 
vation. The only repair considered nec- 
essary was the replacement of a front 
axle which had been slightly bent by 
colliding with the parapet of a bridge, 
but this was only as a matter of precau- 
tion, as several hundred miles were CcOov- 
ered with the bent axle before the change 
was made. 

Good weather was experienced most of 
the way, but through Missouri heavy 
mud was the rule, and in one case two 
hours were required to cover ten miles. 
In this region the engine was run con- 
tinuously pn intermediate gear for 84 
miles, an excellent test for endurance 
and radiator efficiency. 

As already stated, the average speed 
was about 450 miles a day. The best 
day’s run was 587 miles, and the highest 
speed recorded was 68 miles an hour. 
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A citizen of the 
world. 


It went with Peary 
to the north pole, 
packed as a neces- 
sity along with the 
pemmican. 


‘It moves in the 
best circles—in- 
cluding the arctic. 


Rameses. 


They call it “The Aris- 
tocrat of Cigarettes,” 
and it travels with real 
men, in snow hut or 
bamboo shack, by land 
or sea. 


There must be some- 
thing very different 
about Rameses which 
makes men of discrim- 
ination and experience 
select it with critical 
care, smoke it with 
constant satisfaction, 
andrecommend it as an 
act of real friendship. 


All over the world 
“Nobody ever changes 
from Rameses.” 
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The Defiance 
Machine Works 


Machinery Specialists 


Wishes to announce 
that in addition to their splendid 
facilities for the manufacture of 
special woodworking machinery, 
which have made their line fa- 
mous all over the world, 


They have now added 


new departments, equipped with 
modern tools, together with ef- 
ficient engineering staffs, es- 
pecially trained and skilled for 
inventing, developing and build- 
ing special machinery of almost 
any description for working wood 
or metal, or for other purposes, 
and are now prepared to take on 
contracts of any volume. 


Promoters and users 
of special machinery are invited 
to submit their propositions to 
us with the assurance that same 
will be given prompt and intel- 
ligent consideration. 

Governmental 

work especially desired. 
We have furnished direct, prac- 
tically every government of the 
world, equipments of special 
machines for military purposes. 


THE DEFIANCE MACHINE WORKS 
Defiance, Ohio, U. S. A. 
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These figures indicate a remarkably regu- 
lar and well sustained speed, rather than 
a series of excessively fast dashes where 
the going was easy. The consumption of 
gasoline figures at about 9% miles per 
gallon, and the oil at about 350 miles to 
the gallon, which is excellent, considering 
that the car was driven to the limit every 
foot of the way, with no regard for econ- 
omy. 

It is not intended to suggest that a 
four- or a six-cylinder car is not capable 
of a similar performance, but only to 
point out that this test effectually disposes 
of any doubts that may have existed as 
to the dependability of the multi-cylinder 
engines. From every point of view the 
demonstration made on this occasion re- 
triumph of engineering, and 
shows the perfection that can be attained 
by scientific designing, the selection of 
materials and 


cords a 


manufacturing 
As a feat of human endurance 
the journey is unparallelled. 


Death of Elmer L. Corthell 

FTER an illness of several years’ 
<4 duration, Dr. Elmer L. Corthell of 
North Egremont, Mass., died at a iocal 
hospital on the afternoon of May 16th, 
having attained the age of 77 years. Dr. 
Corthell was president of the American 
Society of Civil Engineers, and one of 


accurate 


processes, 


the most noted civil engineers in this 
country. He had been prominently identi- 
fied with numerous engineering societies 
both here and abroad. 

The Civil War broke out while Dr. 
Corthell was studying at Brown Uni 
versity, whereupon he enlisted in the First 
Regiment, Rhode Island Light Artillery, 
and saw four years’ service in the Vir- 
ginia and North Carolina campaigns. At 
the end of the war he resumed his studies 
at Brown University, graduating with the 
degree of A. B, in 1867. One year later 
he received his A. M. 

He then took up engineering work and 
served in the construction of several 
Middle West railroads. In 1875 Dr. 
Corthell took charge of important engi 
neering work at the mouth of the Mis- 
sissippi River. Four years later he left 
for the Isthmus of Tehauntepec, Mexico, 
where he conducted surveys on both the 
Atlantic and Pacific Coasts for the pro- 
posed ship railway. Shortly after he 
built the New York, West Shore & Buf 
falo and the New York, Ontario & West 
ern Railways into New York. During 
1885-87 he spent all his time working on 
the ship railway project, following which 
he entered into partnership with George 
S. Morrison and supervised many large 
harbor works, bridges and viaducts. Some 
time later he undertook the construction 
of the jetties of the Mexican Central 
Railroad at the mouth of the Panuco 
River in Tampico; and then, in 1891, went 
abroad to make a number of important 
He spent much of his time 
gathering data for the establishment of 
the School of Engineering and Architec- 
ture at his university. 


investigations. 


During a period of eleven years he was 
engineer of the Boston, Cape Cod and 
New York Ship Canal which cuts across 
the Isthmus of Cape Cod. In 1899 and 
for several years thereafter he 
the Government of Argentine Republic in 
representative 


served 


various engineering and 


capacities, 


Recent Paper Statistics 

N our issue of May 6th we published an 

article on the Paper Situation by Mr. 
William Bond Wheelwright. While the 
issue was on the press the Bureau of the 
Census issued a preliminary statement of 
the general results of the 1914 census of 
manufacturers for the production of paper 
and wood pulp. The following statistics 
will be of interest as supplementing the 
article by Mr. Wheelwright : 

In 1909 the production of wood pulp was 
2.498.955 tons. In 1914 this had increased 
to 2,894,650 tons. This represents an in 
crease of 15.8 per cent. In addition to 
the domestic production, 534,395 tons of 
pulp was imported, an increase of 77.3 
per cent over 1909. Other materials used 
during 1914 comprised 871,346 tons of 
rags, 1,577,845 tons of waste paper, 121,- 
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ERE are pictured eight of the world’s master 
salesmen. ‘They annually sell goods worth 
hundreds of millions. 

They are keenly alive to every movement that 
works for better business through better sales- 
manship. 

That is why they—and scores of other world 
captains of selling and merchandising—enthus- 
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Here they will take active and leading parts in 
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| Finger Print Instructor 


By FREDERICK KUHNE 


Bureau of Criminal Identification, Police Department, City of New York 


Based upon the Sir E. R. Henry 
System of Classifying and Filing 


A Text Book for the Guidance of Finger Print Experts and an Instruc- 
tor for Persons Interested in the Study of Finger Prints 


| HIS 1 e has been prepared by an expert on finger prints, in 
i i ; : 
respor to the demand for an elementary and practical work of 
u n for tl e de g to take up the study of finger 
1° Sa j 
i ethatay n of ordinary intelligence could un lerstand 
and from which he « 1 readily learn all of the details of the system. 
In this w , Ww! h is based upon the Hen tem, the author has 
explained fully and clearly the method of taking, cla sifying, comparing 
nd { i c pi 
Che finger print tem is without doubt the best present- day means 
of aki I ate and } itive identificat ons an { is daly coming 
1 re general us¢ There is no department or business in which it 
1 ce i t make identification that could not succe fully make 
e of the { é The simplic of the system and the 
mal ( it can be in talled is a strong factor in its fav r. 
Phe fing: rint tem of identification is now in usein many of 
tl yt arti I n this country and abroad TI e | nited States 
G nment has adopted it and requires every private in the United 
States Ar: to have | finger pr taken on en! ent 
by f the authorities with the finger prints of a lost child or other person, 
the iden f such person can be positively dete rmined even though they be found 
dead and disfigured beyond recognition 
The finger print system will no doubt, sooner or later, be adopted by large cor- 
porations employing many hands, for identifying their employees; by insurance 
companies to positive lv identify the deceased and prevent fraud im the collection of 
insurance; by banks to prevent forgery and the withdrawal of funds by unauthorized 
persons; by institutions, firms, departments, etc., in which the identification of 
individuals is one of the requisites 


Finger prints is a very interesting and fascinating study 
ulvantages 
and authoritative volume 
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“The Campaign at 
Chicago”’ is a discus- 
sion of some of the 
political situations 
likely to arise during 
the coming campaign, 
with special reference 
to the position of the 
Middle West and the 
question whether or 
not there may be a 
third party— by Henry 
J. Allen. Read it in 
the June 3rd issue of 


Stecws 


Collier's 
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second-hand t 


J WEAD CYCLE CO., 





230 tons of rope, jute bagging, threads, 
ete., and 309,345 tons of straw. These items 
the importation 


represent a decrease in 


of rags and rope, etc., and considerable 
increase in the importation of waste paper 
and straw. 

The total value 
in 1914 was $294,355,S875, 
25.1 per cent over 1909. Of this the news- 
amounted to 1,313,284 
an increase in quantity 
value of 13 per 
was 


of the paper produced 
an increase of 
paper production 
senting 


tons, repre 
of 11.7 per 
cent. The 


934,979 tons, 


cent and in 
production of book paper 
representing an increase in 
4.5 per cent and in value of 
The fine 
represents an increase 
25 per in value 
Wrapping paper shows 


quantity of : 
34.1 
paper 


per cent. production of 
*, 247,728 tons, 
in quantity of cent and 
of 17.1 per cent. 
an increase of 15 per cent in quantity and 
16.3 per cent in value, the production be- 
ing 881,799 tons. The output of wood pulp 
binders’ board and all 
ggregated 1,288,527 


1914 a; 
an increase of 50.8 per 


board, news board, 
other boards in 


tons, represe nting 


cent in quantity and 55.9 per cent in value. 
The production of all other kinds of paper 
amounted to 700,643 tons, an increase of 
19 per of 21.1 per cent 


in value. 


cent in quantity 


LEGAL NOTES 


Expensive Refunds.—Under the present 
which Commissioner Ewing seeks 
refunds of money 
mistake must 
Department. 
Treas- 
respective sums 
three fourths 
than 
for five 


system, 
to have corrected, all 
paid the Patent Office by 
be certified to the Treasury 
audited and thereafter 
warrants for the 
Out of 6,000 a year, 
warrants are for 
and hundreds of them are 
The auditing and refunding 
are estimated to cost one dollar for each 
transaction, so that in hundreds of in- 
stances one dollar is the cost of refunding 


These are 
ury 
drawn. 
of the 
dollar 


one 


less 


cents each 


five cents, 


AnImportant Recommendation.—Com- 
missioner Ewing to Con- 
gress that the law be amended to require 
the clerks of the Federal courts to file 


has suggested 


| in this office a copy of every decree grant 





ing or refusing an injunction in a suit for 
infringement of a patent and every final 
affecting the validity of a patent. 

If such copies were filed in the Patent 
Office and placed in the file of the patent, 
it would enable any one to determine the 
litigation in which this patent had been 
involved, a thing which is now practically 


decree 


impossible since many of the decisions of 


the lower courts are not published. 


Disregards Priority of Adoption of 
Trademark Under Circumstances. — 
The Supreme Court of the United States 


on writ of certiorari in cases involving 
certain flour-milling companies held that: 
Where two parties independently are em- 
ploying the same mark upon goods of the 
same class, but in separate markets wholly 
remote from one another, the question of 
priority of adoption of the mark is legally 
unless at least it 


insignificant appears 


that the second to adopt the mark has | 
done so with some design inimical to the | 


interests of the first user. 
The Farmer and the Mechanic.—In ad- 


dressing an agricultural fair, Bob Inger 


soll told of the farmers’ dependence on 
the mechanic and the inventor, saying: 
“Many farmers seem to imagine that 


farmers are the only laborers in the world. 


This is a mistake. You can not get along 


without the mechanic. You are not in 
dependent of the man of genius. Your 
prosperity depends upon the inventor. The 
world advances by the assistance of all 
laborers, and all labor is under obliga 
tions to the inventions of genius. The 


inventor does as much for agriculture as 
he who tills the Until genius and 
labor formed a partnership there was no 
such thing as prosperity among men. 
Every reaper and every agricul- 
tural implement, has elevated the work of 
the farmer, and his vocation grows 
grander with every invention, In the 
olden time the agriculturist was ignorant ; 
he knew nothing of machinery; he was 
the slave of superstition.” 


soll. 


mower, 


May 27, 1916 
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LATHES AND SMALL TOOLS 


6 ‘STAR’ ge ond Pome 

' Screw utting 
gre Croe'ost LATHES 
For Fine, Accurate Work. 


Send for Catalogue B 
SENECA FALLS MFG. CO, 


695 Water Street 
Seneca Falls, N.  N. Y., U.S. USA 










For Gunsmiths, Tool Makers, Ex- Ex- 
perimental & Repair Work, etc, 


From 9-in. to 18-in, 
swing. Arranged for 


Steam or Foot Power, 


Velocipede or Stand. 














1808 Ruby Street 
years. We send postpaid as an in- 
receipt of $5.00 This is a chance to get a set of 
109 Fulton Street New York City 
terms. Many styles and sizes for all purposes 


up Treadle. 

Rockford, Ill, 
4 Are the standard of excellence fn 
troducer 48 files especially adapted 

tiles you'll aporeciate and we'll get future orders, 

WV TEI | DRILLING WEL 
PAYS 
Write for Circular, 


W. F. &  S Barnes Co, 
files, and have been for over 100 
meat for tool makers and machinists on 
MONTGOMERY & CO. 
Own a machine of your own. Cash or easy 
WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 














NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 


LIGHT AUTOMOBILE STAMPINGS 
£ KONIGSLOW STAMPING & TOOL WORKS, CLEVELANE 








MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators, and hoist 
lirect from teams, Saves handling at less expense, 


Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R.L, U. S. A, 


MAGNIFYING MIRRORS 


for Tool and Die Makers and Die Sinkers, etc. 
SEND FOR CIRCULAR 





| Pajaro Mfg. Co., 1251 Browns Ave., South Erie, Pa, 


WE WANT A PATENTED ARTICLE 


If you have one you would like to put on the market 
give usfull particulars. Preferarticlefor which thereis 
general need. We have manufacturing, selling and ad- 
vertising connections for immediately pushing same. 


TRACY-PARRY COMPANY 
412 Lafayette Building Philadelphia 











How Manufacturers 

Can Increase Their BUSINESS 
Read Carefully Every Week, the 
Classified Advertising Column in the 


SCIE af r IF Tc AME RIC AN 





Some week ill be find ar ig that 
anufacture or dealin. A | g an order 
WATC H IT CAREFULLY 























Dry Goods 


Founded by Max Jagerhuber 
im 1899 





Recognized by the foremost 
wholesale and retail merchants 
as the standard authority on 
textile fabrics, their fashions, 
colors and distribution. It pro- 
jects and illuminates all import- 
ant subjects pertaining to the 
trade, and contains more inter- 
esting and cleverly written 
sketches and articles than any 
other publication in this line. 
It is the medium through which 
the brainy men of the trade 
prefer to speak. 


Subscription price, $3.00 a year. Foreign, $4.50 


DRY GOODS PUBLISHING CO. 
116-120 WEST 32d STREET, NEW YORK 













































IV hat the Engineers are Doing 


mJHIRTY thousand American engineers are 
making a card index survey of American in- 
dustry so that it may be prepared for its vital 
part in defending the Country, if need comes. 
The past eighteen months have taught us here in 
America what lack of industrial preparedness has meant 
to some of the countries now at war. These nations 
had the ships and they had the men; but when the hour 
struck, their factories were not able to furnish the colors 
with arms and shells and powder. Their factories were 
not prepared. And our factories are not prepared. 

But it 1s not enough to draw a moral. In the United States five 
great Engmeering Societies — Civil, Mining, Mechanical, Electrical 
and Chemical — have pledged their services to the Government of the 
United States, and are already working hand in hand with the Govern- 
ment to prepare industry for the national defense. They receive no 
pay and will accept no pay. All they seek is opportunity to serve their 


country, that she may have her industries mobilized and prepared ag 
the basic hne of defense 

All elements of the nation’s life — the manufacturers, the business 
men, and the workingmen — should support this patriotic and demo- 
cratic work of the engineers, and assist them cheerfully when asked. 
There can be no better national insurance agaist war. 
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The Associated Advertsing Clubs of the World, representing 
all advertising interests have offered their free and hearty service to the 
President of the United States, in close co-operation with these five 
Engineering Societies, to the end that the Country may know what the 
engineers are doing. The President has accepted the offer. The 
engineers have welcomed the co-operation. 

This advertisement, published without cost to the United States, is 
the first in a nation-wide series to call the country to the duty of co- 
operating promptly and fully with the Engineers to prepare industry for 


NATIONAL DEFENSE AND 
INTERNATIONAL PEACE 
A 
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Did you ever meet an 


Alligator Pear? 


The alligator pear is not vicious 

won't even bite (though frequently 
bitten) and does not look like the 
picture at all. The alligator pear 
is another of those subtropical 
delicacies which some _ western 
farmers are fond of growing to 
tickle the palates of discriminating 
people. Folks who like them 
gladly pay as muchas fifty cents the 
pear—some profit for the grower ! 





You ought to know more about 
the West— 


We believe the Pacific Slope quite the most interesting section of the 
United States—and that is why Sunset Magazine is published. We 
have to keep posted on the West because we make it our business to 
‘\ give free, accurate, reliable information about the whole Pacific Slope 
Country, its lands and resources, what to see, how to see it, where 
to stop, the automobile highways, etc., a service that we are 
, quite proud of, because we've helped thousands to know 
ty the West better. Perhaps we can help you. The coupon 
~ is easily clipped. Send it along now! 








Ayn 


Sunset Magazine 


THE ONLY NATIONAL MAGAZINE PUBLISHED IN THE WEST 


IS interesting 
—make us prove it / 























Industrial Number 
SCIENTIFICAMERICAN 


June 3, 1916 


IVE months ago, the SCIENTIFIC AMERICAN launched 
F a campaign of Industrial Preparedness for Peace, the object 

being to preach the gospel of National Efficiency, to arouse 
the American people to the wonderful opportunities for industrial 
development at the present time, and to warn them against the com- 
mercial war that will follow the declaration of peace in Europe. The 
intervening period has 
been one of great pros- 
perity and there is danger 
that we may be lulled 
into a sense of security 
by the absence of com- 
petition and may be so 
busy storing up wealth, 
as to forget to prepare for 
the struggle that is sure 
to come when the war- 
ring nations lay down 
their arms. It is for this 
reason that we are pre- 
paring a special IJndus- 
trial Number, to be 
issued the first Saturday 
in June. This number 
will be filled with inter- 
esting material supplied 
by writers who are 
specialists in their several 
lines. The following 
are a few of the sub- 
jects that will be dealt 
with: 
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Germany’s Strategic Hold on American 
Industries 

This article will show that the vast majority of the needs of this 
| = country are or can be produced here; however, our industries have 
= been throttled by German control of certain essential products. Not 
: until we can overcome this control may we become industrially inde- 
= pendent. 
= Developing Trained Foremen 

Dr. Allen Rogers of Pratt Institute will tell what his institute 
is doing toward the educating of young men for industrial positions. 
We need coédperation between manufacturers and our schools and 
universities to bring our industries up to the high plane they should 
= occupy. 


MO 


Our Agricultural Unpreparedness 
Mr. Grosvenor Dawe shows that the tendency of our farmers 
= to leave the country and come into the cities is a material factor in 
the increase of cost of living and makes for greater poverty in cities. 
This matter is of vital importance in our National Preparedness for 
Peace. 
= Burning Kerosene in the Gasoline Engine 
Undoubtedly the war has had much to do with the increased cost 
of gasoline. We are coming to the point where some substitute fuel 
must be developed. There are many carburetors designed to use 
kerosene after the engine has once been started by gasoline. A 
valuable article on this subject, describing the principal types of kero- 
sene carburetors and their particular advantages has been prepared by 
Victor W. Page, the Motor Truck Editor of the SCIENTIFIC 
AMERICAN. 


A Census of Industrial Facilities for War 


Wars of to-day depend as much upon the man in the machine 
shop as the man in the trench. Such being the case it behooves us 
to take stock of our industrial facilities in order that we may be pre- 
pared, in case of a conflict with a foreign power, to marshall the vast 
industrial forces of this country for its protection. An article telling 
of the work that is being done by the Naval Consulting Board in in- 
vestigating and tabulating American industries will be published in 
our Industrial Number. 


Standardization As a Means of 
Preparedness 

In time of war it is important to have standard machine parts 
in order that they may be readily replaced in case of injury. With 
this in view efforts are being made to standardize automobile parts 
in this country. 

In addition to the articles above listed there will be many others 
dealing with special phases of Industrial Preparedness for Peace and 


for War. 
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A colored cover by Gerrit A. Beneker 
15c at all newsstands 


MUNN & COMPANY, Inc., Publishers 
WOOLWORTH BUILDING NEW YORK CITY 








QOANTAA h AAU A 


My 


mn 
W 




















FM LNA A 











"THE expert who builds a_ bridge 


and the specialist who builds a tire 
are alike in this—they cancel distance 
and they greatly increase the comforts 
of travel. 


They are alike, too, in this—that when 
service has reached the possible limit 
of excellence the builder turns his 
attention to outward ornament. 


This double refinement in building is 


shown in the color combination of this 
Firestone Tire with its impressive 
trade-mark — 


Red Side Wall and Black Tread 


This versatile efficiency is also applied 
in specialized Factory methods which, 
with unapproached distribution, give 
you the “good measure” of Firestone 
service at an average cost. 


Firestone Tire and Rubber Company, Akron, Ohio—Branches and Dealers Everywhere 


‘“‘America’s Largest Exclusive Tire and Rim Makers’”’ 
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ROLL CALL OF 


WHITE TRUCKS 


In the Service of Big Fleet Owners 


Year After Year 


OTE who these truck owners are and then observe how their fleets of White 


Trucks grow year after year, ‘There is no truck roll call in 


America like it. 


It includes owners who stand for the highest efficiency in business and who purchase 
their trucks, as they purchase every other operating unit, on the basis 


formance expressed in terms of low eventual cost, 


Fleet owners and the number of White Trucks in their service each year. The last colur 


includes only the first four months of zo76. 


OWNER 1910 1911 1912 1913 1914 1915 bo OWNER 1910 1911 
B. Altman & Company a ae 0 Ss 8 33 67 79 Theodor Kundtz Conmipany. . 3 7 
American Express Company . .. 0 O O 7 Ss Ss 13. Leyte Land Transportation Company O 0 
Ammen Transportation Company . 0 O 2 7 8 9 11 Los Angeles Brewing Company . . O O 
\nheuser-Busch Brewing Association 0O 0 0 0 0 l 15 McCreery & Company ..... 6 6 
\rmour & Company OQ 4 30 51 63 84 107 G.M. McKelvey Company... O O 
\ssoci | Bell Telephone Companies O 1 6 30 46 84 135 Mandel Brothers . . . c¢es - 
City of ro anaes 0 > 6 8 10 10 11 The May Company ...... 0 O 
Atlantic Ice & Coal Corporation. . O O O 15 WW 15 20 + Michelin TireCompany. .... 0 1 
\tlantic Refining Company os oe { 9 31 67 86 92 National Casket Company. . . . O O 
The Bailey Company. ..... 90 1 3 6 6 18 15 Cityof New York. . . 0 1 
City of Baltimore yen es + Boce £3 14 15 New York Board of Fire U nderwriters 0 O 
Phe B sell Company. tick « eS SOS. Oe 12. 12 Oppenheim, Collins & Company . . 0 0 
Bellevue & Allied Hospit: als a 0 0 1 3 9 12 GE EN od Se ks we we es 0 
Robert W. Blake .....-+-90 0 0 J 6 6 10 ae Parmelee Company . . . . 0 O 
Boggs & Buhl, Inc riegeeece 7BBEE BS BW €.0. PomomCompey...«. & @ 
Henry Bosch Company . .... 2 8 8 9 10 10 11 Pike’ s Peak Auto Company ... 0 O 
City of Bosto tctisrea 2 Fe 17 18 19 City of Pittsburgh. . 0 2 
Bradford B aking Company css 282 862 3 2 SO SS Public Service (¢ orporation of N. J. 0 O 
City of Chicago. 0 0 0 1 { 10 10 #£=The Rosenbaum Company rak we eS 
Brooklyn Alcatraz Asphalt Company 0 0 O 2 9 9 11 Saks& Company . . o~ ee  @ 
Chicago Fire Insurance Board. . . O O 5 II 3 3 3 Schulze Baking Company chen ete @, 2 
Cit of Cleveland » - O 2 FT 4 WW 19 19- Franklin Simon & Company ... 0 O 
Cleveland-Akron Bag Company join 2+ ee 15 19 19 W.&J.Sloane. .. i. he oe ae 
Cleveland Builders Supply Company 0 1 1 3 t 7 #10 Southara Express Company ce, 2 oe 
Cleveland Electric Illuminating Co.. O O O O 0 6 16 Spear & Company. . . . ©& DO 
Coca Cola Bottling Companies . 0 3 6 12 2% 38 $7 Standard Oil Company of ( ‘alifornia 1 3 
Consolidated Gas, El. Light & Power C a2 ¢@ 6 86 12 12 Standard Oil Company of Inciana i 4 
Cudahy Packing Company ese 2 Bae 8 10 11 Standard Oil Company of Kentucky 0 1 
lr. Eaton Company, Ltd. . . . . 0 5 13 14 15 15°) 18 _ Standard Oil Company of Nebraska 0 O 
Foster & Kleiser, Inc or a ee ee. 8 10 10 Standard Oil Company of New York 2 6 
Georgia Railway & Power Company O 0 1 3 7 7 10 Standard Oil Company of Ohio Oo 1 
Gimbel Brothers 0 20 26 46 59 59 59 = Stern Brothers . 0 0 
Glacier Park Transportation Company 0 0 0 0 10 2 2 Stroehmann Baking Company . 0 O 
B. F. Goodrich Company i Ae 6 9 Il 12 17 19 Swift & Company 0 O 
Great Northern Paper Company . oO O O 1 1 11 12 ~=—‘Telling-Belle Vernon Company 6 3 
Greenfield Electric Light & Power Co. 0 3 6 9 10 = «Ii 13. The Texas Company 0 O 
Gulf Refining Company. . . . . O 1 9 29 = 81 172 203 Union Oii Company of C alifornia 0 O 
The a Company ..... 2 t 5 6 10 10 10 - United States Post Office Department 0 0 
Joseph Horne Company. . ... 5 12 15 24 33 = 39 {2 John Wanamaker . 6 6 
a Hedwn ompany . . 0 0 0 0 0 10 10 Ward Baking Company 0 O 
Independent Brewing Co. of Pitt sburg th 1 l 2 § 5 Il 19 Raphael Weill & Company . 0 O 
Jones Store Company , . = 2 2 5 6 10 11 White Transit Company 0 ] 
Kaufmann Brothers ; ~2ve«e © €8RBRBR SE $4 +4 
Kaufmann & Baer Company . . . O O O 1 0 45 48 51 170 





THE WHITE COMPANY 


CLEVELAND 


of actual per- 


mn 


1912 1913 1914 1915 
8 9 10 11 
3 6 10 2 
2 7 13 14 
8 8 8 11 
1 1 6 8 
10 15 16 17 
0 4 11 15 
2 3 3 9 
210 HM 3% 
7 BB 12 13 
2 6 8 16 
0 0 2 21 
3.44 4 7 
0 9 9 18 
3 «6 8 12 
0 O eo #8 
9 14 14 15 
0 0 0 4 
2 il 12 33 
0 oO 10 10 
9 15 7 B 
oe 3 6 10 
15 15 15 17 
0 2 9 11 
. = 3 14 
4 6 7 2 
5 9 9 122 
= 5 9 
0 O 5 11 
18 35 68 113 
1 1 10 17 
8 1S 18 19 
0 2 2 2 
0 2 2 10 
4 4 9 11 


oO 
o 
oO 
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0 1 10 22 
0 21 27 104 
0 0 0 6 
0 O 0 12 
0 O 0 10 
1 2 6 9 


369 750 1270 1997 


Largest Manufacturers of Commercial Motor Vehicles in America. 


To- 
day 
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()VER mountain passes and desert trails— 


through deeply rutted roads and hub-deep mud—over steep grades impassable 
to rear-drive trucks—the Jeffery Quad carries its full load at its regu/ar governed speed. 


Because the Jeffery Quad drives, brakes and steers cost. Everywhere—in trackless wastes, on country 
on all four wheels—having a positive non- ne roads, on city streets—it is solving difficult haul- 
drive to each wheel through M. & S. Locking age problems at low cost. 

Differentials—it combines amazing performance 
under extraordinary conditions with low-cost per- 
formance under ordinary conditions. 


More than 3,500 Jeffery Quads have been built and 
put into service in two years 
—a record unequalled by 


. ; ae any truck of similar capacity. 
Many former users of rear-drive trucks are insist- 


ing on getting the Jeffery Quad because of its For particulars and descriptive 
economy—its low tire cost and low maintenance literature address 





The Thomas B. Jeffery Company 
Main Office and Works, Kenosha, Wisconsin 
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ASK THE MAN WHO OWNS ONE 
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The Difference Between a Cheap Truck 
and Cheap Hauling is a Packard 


Hauling is overhead, the same as rent, light, heat and insurance—a regular 
item in your cost of doing business, 


Only the total at the end of a period can tell you how much your hauling has 
cost you—or how much it has saved you. 





Today’s bargain may become tomorrow’s repair bill. 


A man who never has had a motor truck may not be able to judge what truck 
will earn the most money over a long period. 


He may not know which truck, from headlight to tail-board, has the most 
features making for economy—which will be the most efficient; which will 
need the least attention; which will need the fewest repairs; which will be the 
easiest to care for; which has back of it the fairest service policy and the great- 
est responsibility. 


gemaaeee PTT TT tt 


But he may be guided by the repeat orders for Packards from the buyers who 
do know all these points and who buy for economy first, last and all the time. 


Marshall Field ¢@, Company, of Chicago, bought its first Packard truck in 1908. 
That truck, No. 802, is still young. The Field fleet now numbers 47 Packards. 


The Adams Express Company bought its first Packard in October, 1905. The 
Adams fleet now numbers 50 Packards. 


The American Express Company bought its first Packard in December, 1910. 
The American fleet now numbers 164 Packards. 


The latest order from the United States Government is for 28 Packards to 
supplement the 27 already with Funston in Mexico. 


There are seven sizes in the Packard truck line—ranging from 1 to 6% tons— 
all of the same advanced, economical design. 
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PACKARD MOTOR CAR COMPANY, DETROIT 
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